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IN AN 
OBLIQUE 
BARREL 


The ideal combination for cleaning small 
self-rolling parts of dirt, oil, 


and removing light burrs. . . economically. 


CLEPO 10-D functions in two ways, simultaneously. It cleans small parts In conjunction with CLEPO 191-D, 
such as stamping or machine screw parts. And it deburrs and burnishes & 

at the same time, producing a good lustre on the work. Operators can it removes rust and scale. 

handle the parts for painting, plating or assembling without danger of 

cutting their fingers. 


CLEPO 10-D is formulated especially for small self-rolling pieces. If your 
work is in this class, place a trial order for this excellent cleaner- 
deburrer. If your work is not in this class, tell the CLEPO Field Service 
Man about your cleaning and deburring problems. He has many formu- 
lations from which to select. 


FREDERICK 


538 FOREST STREET, KEARNY, N. J. 
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How to make metal stripping an exact science: What metal do you want to strip? 
There are eight metal strippers in the Enthone “ENSTRIP” series, which, in most cases, will do 
the specialized job thoroughly, quickly, economically. If one of these standard strippers won't 
precisely cover your requirements, there are special Enthone research developments available. Write 
us about your particular needs or problems. Include a sample of your product if possible. We'll be _ 
glad to recommend the best nativida to follow. Enthone, Inc., 442 Elm Street, New Haven 11, Conn. 
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for making 


Here are 6 good methods 


easy jobs out of hard ones 


1. For precleaning in the plating shop 


Oakite precleaners quickly remove the toughest soils 
that work their way into the plating shop. This 44- 
page illustrated booklet gives useful information 
about tank precleaning on pages 6 to 11 and machine 
precleaning on pages 11 to 14. 


Write to 


2. For descaling and derusting steel 


Oakite Rustripper saves time by removing heat scale 
and rust in the same operation that removes oil. 
Alkaline pickling with Rustripper avoids hydrogen 
embrittlement, etching of machined surfaces and 
other disadvantages of acid pickling. 


3. For electrocleaning steel 


Oakite Composition No. 90 is a reverse-current 
cleaner with great ability to remove oils, smuts and 
other objectionable films that interfere with good 
electroplating. Solutions have high conductivity and 
long service life. Controlled foaming eliminates 
explosion hazards. 


4. For electrocleaning brass 


Oakite Composition No. 191 scientifically protects 
brass from the oxygen that tarnishes during the use 
of reverse current. Solutions have high conductivity, 
long life and high tolerance for chromic acid carried 
over by plating racks. 


Oakite Products, Inc., 
18 Rector St., 

New York 6, N. Y., for 
the booklets (listed 
below) that 

interest you: 


1. “Some good things te know 
p—- about Metal Cleaning” 


5. For electroconditioning zinc die castings 
Oakite Composition No. 95 anodically removes all 
films that would impair the brightness of the plate. 
Under-surface shadows and anodic blackening are 
eliminated. A manufacturer of die-cast hardware 


reported “No. 95 cut our cleaning rejects more than 
95%.” 


6. For preventing water spots 
Oakite Rinsite causes rinse water to drain rapidly, 
leaving the plated metal bright, sparkling and com- 
pletely free from water spots and tarnish. Rinsite is 
also good as a rust preventive in rinses between 
barrel finishing operations. 


Technical Service Representatives in 
Principal Cities of U. S. and Conada 


Export Division Cable Address: Oakite 


Metal Finishing is published monthly by Metals and Plastics Publications, Inc. (Formerly Finishing Publications, Inc.), 381 Broadway, Westwood, N. J., U.S.A. 
Entered as second class matter at the Post Office in Westwood, N. J. Volume 56, No. 8, August, 1958. Five Dollars Per Year. 
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year after year has manufactured Reliance 
Plating, Polishing Equipment, Supplies for 
Better and More Profitable Metal Finishing 


No. 18 — VARIABLE SPEED 
POLISHING LATHE 


Independent spindles—each with separate 
patented Variable Speed Drive and con- 
trols — ball-bearing throughout. Powered 
by two up to 15 H.P. motors. Adopted by 
leading manufacturers as standard equip- 


LATHE 


ment. 


TYPE L — DOUBLE ACTION BARREL 
For ABRASIVE TUMBLING or BALL BURNISHING 


The cylinder can be operated at an angle for producing a 
double tumbling action—thus producing a better and more 
uniform finish in a much shorter time. 


Longer pieces finished more uniformly and without bending. 


DURABILITY 
PRODUCTION 
ECONOMY 


THEY CUT 


THEY CLEAN 


EFFICIENCY eaten COMPOSITIONS THEY COLOR 
NUWAY BUFFS FOR STANDARD SIZE 


FAST CUTTING 2x2x 10” 


THE ANSWER TO INCREASED PRODUCTION 
AT LOWER COSTS 


Chas. F. L°>Hommedieu & Sons Co. 


MANUFACTURERS OF METAL FINISHING EQUIPMENT AND SUPPLIES 
GENERAL OFFICE AND FACTORY 


4521 OGDEN AVE. CHICAGO 23, ILL. 
Chas. B. Little Co. W. R. Shields Co. Branches: 
Newark, N. J. Detroit, Mich. Cleveland & Los Angeles 


METAL FINISHING, August, 1958 5 


> 
ae. 
LATHE 
RELIANCE 


Entered as second class matter at the Post Office in Westwood, N. J. Volume 56, No. 8, August, 1958. Five Dollars Per Year. 


Choosing the most profitable cleaning chemical 


No operation in metalworking today—even the most 
routine—can escape the probing eye of the cost account- 
ant. Take metal cleaning. The simplest cleaning setup is 
not necessarily the most economical . . . neither is the 
cheapest cleaning agent. Dow offers a wide variety of 
chemicals for the cleaning job. Each is more useful than 
the others in a specific type of operation. Making the 
right choice can mean fewer rejects on the line and more 
dollars in the till. Some of these chemicals are discussed 
below in concise form for the busy reader. 


You may wish to check certain 
items in this advertisement and 
forward to those concerned in 
your own company. 


Route to: 


METAL CLEANING MEN COVER ALL 
BASES WITH DOW TRICHLOROETHYLENE LINE 


In metalworking plants that 
aren't watching pennies these 
days, any old trichloroethylene 
in the vaper degreaser will do. 
But those who want the most 
for their money are glad they 
can choose the one type that 
suits their operation best. 


And that’s a choice they can easily 
make from the impressive array of 
trichloroethylene types offered by Dow. 
Here’s the line-up, each with its indi- 
vidual qualifications — together as a 
group, covering 99% of all metalwork- 
ing applications. 

NEU-TRI. Just released for general 
distribution — Dow’s neutral type of 


Metal components ready for assembly line after 
degreasing with Dow Trichloroethylene. 


trichloroethylene is an outstanding 
cleaner for both ferrous and nonferrous 
metals. Its excellent stabilizer system 
prevents breakdown when working 
with buffing, stamping and drawing 
compounds and other contaminants. 
NEU-TRI* is recommended for the 
broad range of industrial jobs. Its 
versatility makes it the best solvent 
for many different applications. 

Like all types of Dow trichloroethyl- 
ene, NEU-TRI has a low fire hazard 
(no flash or fire point) and is low in 
toxicity . . . a safe citizen. Its low 
boiling point (189°F.) makes for 
easier handling of the work after de- 
greasing and keeps heat bills to a 
minimum. In fact, it takes only one- 
ninth the heat to boil and vaporize 
NEU-TRI as it does water. This means 
less heat input and more economical 
cooling. 

The high vapor density of NEU- 
TRI helps maintain a definite vapor 
level and reduces the amount of 
solvent drag-out during work transfer. 
Most important, the powerful cleaning 


Dow Chemicals 
Basic to the 
Metalworking Industry 
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ability that’s built into every gallon of 
Dow trichloroethylene makes the most 
stubborn parts come clean after just 
one run. Cleaning line rejects are cut 
to the bone. 

ALK-TRI. As the name suggests, this 
is the alkaline member of the family. 
ALK-TRI* offers a definite metal 
cleaning advantage. Metal cleaning 
men can easily determine the condition 
of the solvent stabilizer balance. This 
advantage allows for top performance 
in your metal cleaning operation. 


Cleaning electric motor with spray 
application of Chiorothene. 


HI-TRI. Missile makers really play for 
keeps when it comes to metal cleaning. 
Undetected foreign matter in the busi- 
ness end of a rocket can raise havoc. 
This type of tri was developed by Dow 
for specific use in the missile indus- 
try. Its excellent “shock sensitivity” 
characteristics, and freedom from resi- 
due, qualify HI-TRI* as a top-rated 
cold flushing agent in cleaning missi 
components, 


Meanwhile, back at the bench... 


» CHLOROTHENE 


It’s no coincidence that the plants 
with good safety records are using 
Chlorothene®, the new cold cleaning 


L996 


solvent. Chlorothene was developed by 
Dow solvents researchers with one 
purpose in mind: to provide a main- 
tenance cleaner that does a thorough 
cleaning job while minimizing health 
and safety hazards. The fact that it 
has no flash or fire point coaxes a 
relaxed smile to the faces of plant fire 
marshals. Its low toxicity in compari- 
son to other chlorinated solvents (500 
parts per million is the maximum al- 
lowable vapor concentration) makes a 
hit with the men responsible for health 
and hygiene. 

And Chlorothene makes a hit with 
the men who use it, too. Not only 
because of the safety angle, but also 
because this remarkable solvent does a 
better job in maintenance cleaning. It 
quickly and painlessly removes oils, 
tar, grease and other contaminants 
from electric motors, switchboards, 
machinery and other metal equipment 
and parts. And Chlorothene delivers 
the same powerful cleansing action in 
all cleaning methods—dip, wipe, bucket 
and spray. 


Stripper Extraordinary . . . 
© METHYLENE CHLORIDE 


Formulations based on Dow methyl- 
ene chloride lay metal bare in short 
order, rapidly stripping paints, en- 
amels, lacquers, epoxy resins and 
plastic coatings. They permeate practi- 
cally all coatings, swelling and lifting 
them right off the surface. They excel 
at removing plating masking lacquers 
and cleaning precision parts. 

Dow methylene chloride performs 
efficiently as a spray or dip, and in 
certain vapor degreasing applications. 
The list of its attributes is long and 
includes high solvency, low boiling 
point, inertness to metals, chemical 
stability, nonflammability and low 
vapor toxicity. 


WHAT DO YOU THINK? Reading about 
these helpful Dow chemicals for metal- 
working may have suggested some ideas 
or questions about your own operation. 
If you'd like more information or have 
some comments, please write to: THE DOW 
CHEMICAL COMPANY, Chemicals Sales Dept. 
762F-1, Midland, Mich. TRADEMARK 


Chlorinated Solvents * Brominated Aliphatics * Alkalies * lon Exchange Resins 


Glycol Ethers ¢ Preservatives * Hydrochloric Acid * Phenolsulfonic Acid 


YOU CAN DEPEND ON 


Ammonia ° Industrial Glycols * Polyethylene Glycols * Polypropylene Glycols 
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4 more noteworthy 

Dow chemicals 


$.0.$. Many formulators now add 
Dow Sodium Orthosilicate to their 
product lines for consistently high- 
power metal cleaning. Contact Dow 
for formulators using S.O.S. 


A topnotch 
vapor degreasing solvent for clean- 
ing prior to plating. High boiling 
point means longer solvent action 
for cleaning metal parts. 


lon Exchange Resins—in pickling 
and plating plant operations, 
Dowex® resins keep valuable metal 
from going down the drain . . . re- 
duce water pollution problems, too. 


Caustic Seda—c pl te 
on NaOH. Facts, figures and tables 
on properties, uses, handling, stor- 
age, safety measures. Send post- 
card for your copy. 
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PUBLICATIONS, INC. 


METALS AND PLASTICS PUBLICATIONS, INC. 


becomes the corporate name of the publishers 


of METAL FINISHING 
, and METAL FINISHING GUIDEBOOK DIRECTORY 


keeping in step with the quickening pace and 
expanding horizons of the finishing industry 


FOR OUR READERS, this change of name indicates our continuing 

editorial aim: to present the entire broad field of finishing—organic 

and inorganic—from both the technical and management viewpoints. 

To continue publishing vital market information, useful “how-to-do- 
_ it” articles on new processes, industry changes in plants, production 
and personnel—to continue as first in the field. 


FOR OUR ADVERTISERS, our new name signifies their continuing value in 
receiving more reader-impact per ad dollar in Metal Finishing and Metal Fin- 
ishing Guidebook Directory than in any other publication in the industry. It 
means that your message will continue to reach the most influential buyers and 
specifiers of metal coating and finishing materials—continue as the center of 
attention before the industry’s key buying influences. ONLY OUR NAME 
HAS BEEN CHANGED. THE DIRECTION, STAFF AND THE ADDRESS 
REMAIN THE SAME. @ 


_ ae metals and plastics publications, inc. 
AND FINISHERS 


LOOK FOR INFORMATI Since 1903 Devoted Exclusively to Electroplating and Industrial Coatings 
oa 381 Broadway, Westwood, New Jersey * 35 East Wacker Drive, Chicago 1, Ill. 
eS 219 West 7th Street, Los Angeles 14, Calif. 
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“There’s a world of difference in Anodizing when you have 
Automatic Current Density Control” . 


... says John Gurniak of 


MICHAEL FLYNN MFG. CO., PA. 


“and that big difference is the accuracy and 
simplicity in which a pre-determined 
film thickness can be controlled.” 


“We chose RAPID ELECTRIC'S 
Automatic Current Density Control 
rectifiers to eliminate the problem of 
estimating current densities with each load 
change. One setting, and the rectifier 
automatically maintains a constani current 
density per square foot of work.” 


“It’s that easy’. 


“Once more, with the possibility of 
over-current virtually eliminated, 
MICHAEL FLYNN’S high standard 
of quality is assured.” 
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PLATE METAL 
©YOU PAINT METAL 
FINISH ALUMINUM 


Aye STRIP ORGANIC FINISHES 
fp ; 


Northwest's years of research in formulating and perfecting 
analytically correct, job-adjusted cleaners are your assurance of the right 
chemical for your job. 

Northwest's Metal Cleaning Specialists have at their command such 


outstanding processes as LO HI pH — for cleaning prior to plating, painting 
er vitreous enameling; ALKALUME —for preparing aluminum for 

finishing and spot welding; INTERLOX — for phosphate coating; SPRA-LUBE 
—to control overspray of “todays” paints in water-wash paint 

booths; PAINT STRIPPERS — specific to your needs; SUPER-DRAW AND 

FLUID FILM—for drawing metals. 


Northwest's production-tested chemicals and “Right the First Time” 
recommendations will save you money. Your Northwest Cleaning Specialist 
is as close as your phone. 


Northwest products are manufactured on the West Coast by 
ALERT SUPPLY COMPANY, Los Angeles 


NORTHWEST CHEMICAL CO. 
9310 ROSELAWN DETROIT 4, MICH. 


pioneers in pH cleaning control serving you since 
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4 ARTICLE IS THE TRUE 


Unique new brightener for zinc and cadmium plated parts has been devel- 
oped by Federated: CONMAX, a conversion coating for plated finishes from brilliant to iridescent, provides 
corrosion resistant film to zine and cadmium plate. Other high quality, low-cost brighteners from Federated: 
ZIMAX for all types of zinc plating, still, automatic, and barrel; CADMAX for cadmium plating; NIMAX, highly 
concentrated brightener for nickel barrel plating. These brighteners undergo rigid competitive tests before 
approval for sale. This also applies to Federated’s complete line of plating anodes and nickel salts. It’s safest 
when you specify plating supplies from Federated Metals Division of American Smelting and Refining Com- 
pany, 120 Broadway, New York 5, N. Y. In Canada, Federated Metals Canada, Ltd., Toronto and Montreal. 


FEDERATED METALS DIVISION OF 
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‘“‘We switched over to Columbia- 
within the first 22 weeks 


says Mr. Bernard Rosebrough 
Plant Engineering Project Coordinator 
McCulloch Corporation 
Los Angeles 45, California 


“We'd tried four other degreasing 
solvents, so I have a real basis for comparison. 
For example, within 22 weeks after putting in 
Columbia-Southern Trichlorethylene, we'd cleaned 
out each of ‘our six units just once. With all the 
other solvents used, our degreasers needed cleanout 
and fresh solvent every three weeks. We now make 
one changeover, instead of eight for the same period. 
Our net savings on man-hours for maintenance 
alone, without counting loss of production, added 
up to $2,100. 


“Here's the plant, at 6101 West Century Boul- 
LLOCH MODEL 5: > evatd. We produce our own line of McCulloch 
3 Ft ei: Chain Saws, Scott-Atwater Outboard Motors, Super- 
: chargers for custom cars, and four-cylinder drone 

engines for military target ships. 


“This is the Model 55, one of our most 
popular chain saws. We run magnesium, aluminum 
and steel parts through the degreasers in producing 
all of our saws and other products. That's one reason 
why we insist on high solvent uniformity and purity. 
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Southern Trichlor and saved $2,100 
just on maintenance costs alone!’ 


“Here's the ‘big boy’ of our six degreasing units. It’s part 
of our sub-assembly operation. You can imagine what happens to 
production when it’s shut down for cleanout. Figure two men for 
16 hours to do a complete drain, clean, refill—see why I like a 
solvent that keeps a degreaser like this in action? Another big 
point. A year ago we had a fire in this unit that caused more than 
$6,000 damage. We believe that Columbia-Southern Trichlorethy- 
lene’s stability makes it a safer solvent, and reduces fire hazard 
to a minimum. 


“Look like I'm sold on one particular solvent? 
Well, how about this: Columbia-Southern’s Trichlor lets us operate 
our units ten degrees higher than we felt safe in going with any 
other solvent tested here. You know what this means: more con- 
taminant saturation, faster cleaning, less solvent used. And I like 
the dependable delivery and good servicing the jobber and Colum- 
bia-Southern’s District Sales Office provide.” 


For more information, contact our Pittsburgh address or any 
ot the fourteen Columbia-Southern District Sales Offices 


COLUMBIA-SOUTHERN CHEMICAL CORPORATION 


A Subsidiary of Pittsburgh Plate Glass Company 
One Gateway Center, Pittsburgh 22, Pennsylvania DISTRICT OFFICES: Cincinnati, Charlotte, Chicago, 


Cleveland, Boston, New York, St. Louis, Minneapolis, New Orleans, Dallas, Houston, Pittsburgh, 
Philadelphia, San Francisco IN CANADA: Standard Chemical Limited 


METAL FINISHING, August, 1958 


“SOUTHERN 
TRICHLOR 


13 


" 
— 
=. 
4 
| 


14 


Whenever you use CP’s Copper Cya- 
nide you can be sure of its purity 
and dependability . . . because every 
batch is carefully tested. 


The photographs above illustrate the 
absence of any trace of lead, zinc or 
chromium. This film record is typi- 
cal. In addition, our Copper Cyanide 
is completely free of sulphur or or- 
ganic contamination. In tests run 
on production samples over an 18 
month period, no deviation in purity 
was noted. The quality of all our 
products is constantly checked both 
by spectrographic analysis and un- 


Spectrographic Analysis PROVES CP’s Copper 
Cyanide CONSISTENTLY Free From Impurities 


der actual working conditions. Our 
own findings are confirmed by tests 
on a typical production sample by 
an independent laboratory, Ledoux 
& Company. 


As domestic producers, we offer re- 
liability of source, through conven- 
iently located distributors. 


Investigate the advantages of CP’s 
Copper Cyanide. We will be happy 
to send you a copy of the Ledoux & 
Company Analysis Report and a 
sample for your own testing, without 
obligation of course. 


COPPER PIGMENT & CHEMICAL 
WORKS, INC. 


217 BAYWAY, ELIZABETH 2, NEW JERSEY 
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hs unanimous ... racks insulated with completely 

inert Unichrome Coating 218X are fit to work in any 
bath without causing contamination. Nothing leaches 
out of this top quality vinyl plastisol in plating or 
anodizing solutions. Especially significant is its approval 
by leading developers of bright nickel solutions. 


And because Coating 218X won't chip, tear or blister... 
retaining its slick, free-rinsing surface. . . it helps to 


C0 NT AM N AT] 0 N control contamination from drag-in as well. 
Along with this performance goes phenomenally long 
life. Economy-wise platers have had long experience 


with Coating 218X.. . some up to 10 years overall. 
m Unichrome Coating 218X All agree that using the best quality at the outset 


--~- One more of its advantages saves most money in the long run. 


Are you benefiting by the coating that stands out 
on all five major counts? Send for details. 


1. Built-in cure indicator 
assures maximum performance 
x 2. No contamination of plating baths 


3. Ability to be rebaked for patching 
4. Nationwide set-up of expert applicators 
5. Highly qualified technical service. 


First name in plastisols for all plating purposes... 
[UNICHROME) METAL & THERMIT CORPORATION 
GENERAL OFFICES: RAHWAY, NEW JERSEY 
Pittsburgh Atlanta * Detroit E. Chicago Los Angeles 


Member, Viny! Dispersions Division of the SPI 
in Canada: Metal & Thermit—United Chromium of Canada, Limited, Rexdale, Ont. 
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This double boiler reveals why you 
should use a DeVilbiss Paint Heater 


Paints, like certain foods, scorch 
quickly and easily when subjected 
to the intense heat of any “direct 
fired’ method. 


The DeVilbiss Paint Heater with 
a water jacket, like your double 
boiler, is the only method that 
applies a gentle heat to eliminate 
“hot spots” and excessive tempera- 
tures at the point of heat transfer. 


Furthermore, the DeVilbiss 
Paint Heater offers forced circu- 
lation—an additional feature to 
assure temperature balance, 
rapid warm-up, and efficient heat 
distribution. 

So, for hot spray at its best, call 
your nearest DeVilbiss represent- 
ative and ask for a demonstration 
of the DeVilbiss Paint Heater, the 
safe, sure way to improve painting 
quality, reduce overspray, apply 
heavier coats, and make the job of 
application easier. His phone num- 
ber is in the Yellow Pages under 
“Spray Equipment” or “Paint 
Spray Equipment”. Or, you can 
write us direct for Hot Spray 
Bulletin F-286. 


FOR BETTER SERVICE, BUY 


DeViLBiss 


THE DEVILBISS COMPANY 


Water is heated and circulated by master heater (left); heats paint in . — 
heat exchanger (center); and paint stays hot right up to gun by means Barrie, Ontario + London, England 
of heat-jacketed hose (right). Branch Offices in Principal Cities 
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Acme 

designs 
custom setups 
shapes 


Polishing or buffing difficult contours on a volume basis 
can only be a successful and economical operation when 
the equipment is designed for the job—by experts. 
That’s why, for nearly fifty years, manufacturers have 
turned to Acme-designed equipment. 


Skilled Acme engineers receive the problem-product 
and, with standard units and a wide variety of acces- 
sories, design a custom machine to do the complete job. 
Each model change brings new challenges, yet much of 
the Acme equipment can be used year after year. 


Next time finishing problems come up, give them to an 
Acme engineer. He’s used to them. 


Photo operations on Acme 
machine for shing contours of auto bumper 
part. At each station, part is automatically positioned LET ACME fblish VE 


and buffed by 20-hp floating-head lathe. 


YOUR FINISHING PROBLEMS 


ACME MANUFACTURING COMPANY 


1400 E. 9 MILE ROAD, DETROIT 20, MICHIGAN 
LEADING PRODUCERS OF AUTOMATIC POLISHING AND BUFFING EQUIPMENT SINCE 1910 
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GRAVER SYSTEMS 
TREATMENT 
OF ‘COMPLICATED 
PLATING WASTES 

at 
MARTIN-ORLANDO 


Building missiles is a 
complex job. Thousands 
of intricate parts must be 
machined to close tolerances 
and plated or coated with a 
wide variety of materials to 
resist corrosion and guarantee 
dependable performance during 
flight. Many are chrome plated, 
silver plated, anodized, phosphatized, 
pickled, passivated or processed in 
other ways. An unusually large number 
of acid and chemical wastes results, 
including nitric acid, hydrofluoric acid, 
sulfuric acid, caustic and cyanide. 
Handling these wastes is a complex 
problem in itself. 


Martin-Orlando of Florida, builders of 
guided missiles, selected Graver to supply all 
units and auxiliary equipment for a treatment 
plant based on plans and specifications prepared 
by the Architect-Engineers. Graver, working with 
the consulting engineers, fabricated and installed 
a plant which handles this treatment problem simply 
and directly. Four integrated systems effectively treat 
all wastes in the spent baths and rinse. The plant 
is safe, eficient and simple to operate and maintain. 


This installation is only one of the many modern 
plating waste treatment systems Graver has furnished 
for large and small manufacturers in every field. 
Graver supplies all types of equipment, from simple units 
to entire plants and makes available a complete service, 
including research and development, manufacturing and 
installation, when required. Whatever your waste treatment 
requirements, Graver has the modern designs, equipment and 

* processes to do the job efficiently . . . economically. Every 
installation is tailored to specific needs. 


Industrial Waste Treatment Dept. W-520 

GRAVER GRAVER WATER CONDITIONING CO. 
—_—_—_—_—_— Division of Union Tank Car Company i 

216 West 14th Street, New York 11, N. Y. 


Architects & Engineers: 
Connell, Pierce, 


FOR Garland & Friedman 
INFORMATION Miami, Florida 
AND | 

LITERATURE! 
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New Wyandotte BUFSOL 


STUBBORN BUFFING COMPOUNDS 


WITHOUT SOLVENTS 


4 
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... adaptable to every plating cycle 


New Bursot is fast, safe, effective . . . the perfect 
solution to your plating department’s No. 1 head- 
ache—buffing-compound removal. Check these 
performance features: 

Highly effective: Burso. assures bright, stain- 
free, adherent electrodeposits—removes most buff- 
ing compounds, tripoli, and rouges—rapidly re- 
moves water-dispersible-type compounds. 
Concentrated: Bursot solutions have long life 
even when loaded with buffing compound. Bursou 
is completely miscible in water, is used as a dilute 
solution. 


No plating bath contamination: Bursot, a liquid 
detergent concentrate, rinses easily from recesses 
and damaged rack coatings. Can’t interfere with 
electrocleaner performance! 


Safe on metals: Burso. will not etch, darken, or 
attack zinc-base die castings, copper, brass, steel, 
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or aluminum when used at recommended concen- 
trations and temperatures. 


Esseniially odorless: Bursoi produces no obnox- 
ious fumes or odors, requires no special ventilation. 


For full information on new Bursot, and other 
Wyandotte metal-cleaning products, call in a skilled 
Wyandotte representative today! Wyandotte Chem- 
icals Corporation, Wyandotte, Michigan. Also Los 
Nietos, California. Offices in principal cities. 


yandotfe CHEMICALS 


J. B. FORD DIVISION 


THE BEST IN CHEMICAL PRODUCTS FOR METAL FINISHING 
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UDYLITE... 


AN ENTIRELY NEW PROCESS FOR BRIGHT ZINC RACK PLATING 


Now, Udylite announces, ZS-58, the fastest bright zinc process ever developed for rack 
plating. Over 4,000 hours of research—4,000 hours of probing, testing and analyzing have 
gone into the perfection of ZS-58. The results of this research are conclusive evidence that 
here is a bright zinc bath that can plate faster, brighter and more economically. The greatly 
increased current density range of ZS-58, combined with its exceptional throwing powers 
and better plate distribution at higher temperatures allows you to plate with speed and 
accuracy .. . and still maintain high lustre with no burning. Also, ZS-58 offers you— 


@ BRIGHT DEPOSITS WITH SOLUTION TEMPERATURE AS HIGH 
AS 110°F (with no increase in brightener consumption) 


@ BRIGHTENER CONCENTRATION IS NOT CRITICAL (eliminates 
production losses due to faulty additions) 


@ HIGHER OVERALL CURRENT DENSITY (more plate thickness in 
recessed areas ... and higher production) 


These are just some of the reasons why you should try Udylite ZS-58 Bright Zinc. 
Your local Udylite salesman has many more—Call him today, or write direct to: 
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corporation 


detroit 11, michigan * world’s largest plating supplier 
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PROMAT has been 
the metal finishing 
with the finest in 


of metals. 


PROMAT manufactures an unexcelled 
of ZINC BRIGHTENERS, CADMIUM BRI 
ENERS, ELECTROPOLISHES, ANTI-FOA® 
AGENTS, DOCTOR’S SOLUTION, CLEANER 
RUSTPROOFERS, and CHROMATES. 


PROMAT'S achievements in CHROMA 
PROCESSING are well known and includ@i™ 
a variety of applications such as single of 
double dip processes, brighteners, and O.D 3m 
colors available for ZINC, CADMIUM, ane 
ALUMINUM. 


TECHNICAL ASSISTANCE 


is yours for the asking from PROMAT‘ Sim 
service department where highly skillegiim™ 
technicians stand ready to serve you in ti 
solution of any metal finishing probl 
you may have. 


To obtain technical bul- 
letins relating to any of 
PROMAT'S fine line of 
chemicals, or to receive 
PROMAT’S monthly pub 
cation “Progress,” 


POOR & COMPANY 
S. MARKET STR 
WAQKEGAN, (iti 


ch ory menvlewured in the United. 
tain Wert Geriseny, ond 
the free wozid ‘ROMAN $ manviveturing in the 
ore tecoted de Wagkegun, Mines end Cardeng, Colt. 


PROMAT'S 
Canada, 


Heres 9 reason 
why the Wise Buyer 


chooses 


Rolled 


COPPER 


ACID / 


1 Uniform color 
2 No “bagging” or diaphragms 

3 Practically eliminates sludge and copper build-up 

4 Smoother and denser deposits with minimum treeing 
5 Better anode corrosion than ever before 

6 Faster deposition for constant amount of current 

7. Reduction in acid replacement and additives 

8 Less carbon treatment 


9 The bath just lasts longer 


Wire for detelle on how you con tent 
supply sufficient to fill one tank. 


UNIVERTICAL 


Rd. BRoodway 3-2000, Detroit 27, 
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You can see why Saran lined pipe cuts operating costs 


These corrosion-resistant pipes, fittings and valves 
are stock items, and they can be fabricated in the field 


The long range economy of Saran lined pipe starts right 
here—with the immediate availability of pipe, fittings and 
valves . . . as stock items. There's no waiting . . . no price 
premium to pay. 


And Saran lined pipe can be fabricated in the field. Only 
conventional hand tools or power equipment are needed to 
cut and thread it right on the job site. 


Saran lined pipe pays off through the years with superior 
corrosion resistance and strength. When you specify the 


new gray Saran lined pipe, valves, ps and fittings, you'll 
be able to pipe commonly used acids, alkalies and other 
corrosive liquids under a wider temperature range. 


You can plan a complete corrosion-free pipe system with 
Saran lined pipe, valves, pumps and fittings. They're avail- 
able for systems operating from full vacuum up to 300 psi 
and temperatures ae —20° F to 200° F. Send the coupon 
today for further information. And be sure to ask about 
Saraloy® 898 tank lining, too. THE DOW CHEMICAL COM- 
pany, Midland, Michigan. 


SARAN LINED PIPE COMPANY 


Please send me information on: () Saran lined pipe, fittings and valves () Saran lined centrifugal pumps _) Saraloy 898 chemical resistant sheeting 


DEPT. 2002D-1 Name Title Cons 
2415 BURDETTE AVENUE dite 
FERNDALE 20, MICHIGAN ess City State 


YOU CAN DEPEND ON 
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Backed by 57 Years of Specialization at 
1901 
ELECTROPLATING 
SOLUTIONS 


Technélegicn! knowledge acquired through many years 
of experience, plus special processes and equipment, 
assure the high quality of our Rhodium Plating Solutions. 


Recommended for contact surfaces of switches, wave- 
guide parts and other electrical applications, such as 
printed circuits...Can be applied in extremely heavy de- 
posits, up to 100 milligrams per square inch. 


Rhodium plating provides the advantages of whiteness, 
lustre and corrosion resistance of a precious metal. 


SIGMUND COHN MFG. CO., INC. 


171 SOUTH COLUMBUS AVENUE | MOUNT VERNON. NEW YORK 


fime product made finer . 


with the PARAMOUNT 
‘Finishing Touch” 


MacGregor Golf Co. uses Paramount Felt Wheels 
as contact wheels for abrasive belts in finishing golf 
clubs. “They last longer than other contact wheels,” 
says MacGregor’s Albert F. Armstrong. “They are 
the only wheels that will hold up for small work and 
give a fine finish. Hardness is important in our 
operations and I find we can get a Paramount Felt 
Wheel in the exact hardness we require. When the 
wheels are worn we dress them down for use in 
other operations. Other wheels give only %4” use, 
then require a new tire.” 

For precision finishes so important to your prod- 
uct’s appearance, always specify Paramount Felt 
Wheels. Call your jobber today. 


Bacon Felt Co. 437 West Water St., Taunton, Mass. 
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CAN YOU COMPETE 
AGAINST THE 


ABBEY-MATICS? 


A timely, all-important challenge! Evaluate your 
position now. Compare your facilities with the fol- 
lowing basic ABBEY-Matic features; then decide. 


Only ABBEY-Matic Increases Production-per-Manhour Beyond All Other 
“Automatics” or Methods! In many applications (using barrels, racks, etc.), 
a one-man ABBEY-Matic can out-perform other systems manned by several 
skilled operators. (See A.P.A. Bulletin 101) 


Only ABBEY-Matic Breaks Barriers of Fixed Sequence and Synchronizction; 
to provide continuous, multi-cycle processing without complication. Only 
ABBEY-Matic non-synchronized carrier and station impulse-memory signaling 
and control make possible this fiexible, complete automation —- most advanced, 
efficient, in plating today. (See A.P.A. Bulletin 101) 


Only ABBEY-Matic Offers You All These Advantages: 


1. Carriers receive work in locations suitable for receiving and loading at your 
discretion. Your ABBEY-Matic adapts to your requirements easily. 


2. Carriers convey, lower and elevate work as required by the chemical or 
manufacturing techniques in any sequence or progression. Not restricted. 


3. Work is processed for the optimum time at each station; not related to the 
compulsion of the conveyor to move on, nor affecting the process time at other 
stations. 

4. The location and size of the production line can be varied to suit plant 
space; not vice versa. Your ABBEY-Matic can be altered at will. Sections are 
standardized, interchangeable. 


5. Completed work is deposited where desired without other conveyors or 
manual assistance. 


6. Horizontal transportation of carrier can be interspersed with vertical 
process operations at management’s discretion or as production engineering 
indicates; for maximum efficiency without complication and synchronization 
with other machines and conveyors. Fully flexible for any problem. Extends 
itself for normal conveying without synchronized “loaders” and “unloaders.” 


7. Continuous horizontal movements for typical processes such as spraying, 
washing, drying, dusting, heating, quenching, etc., can be combined with vertical 
lowering for chemical and electro-chemical baths, molding, sealing, temperature 
curing, steam chamber treatments, heat treating or special treating baths, 
atmosphere types of treatments, or other closed chamber processes without 
manual operations or use of a synchronized machine. 


8. Hazardous or deleterious operations can be reliably automated with 
ABBEY-Matic. (See A.P.A. Bulletin 101 for many more features.) 


Your detailed analysis will prove: Nothing short of an ABBEY-Matic can 
compete against the ABBEY-Matics in tomorrow’s metal finishing. 
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ABBEY-Matic control panel and (inset) station 
section diagram showing substitute track segment 
(shaded) . 


SEND FOR A. P.A. BULLETIN 101 


Here’s the information on industry’s first, 
perfected, robot-type automation — elim- 
inating more manual operations than ever 
before. 12 pages of data, close-up photos, 
diagrams, flow charts, design drawings, etc. 
Get your free copy of this first printing of 
the original prospectus, and be on top of the 
biggest news in automation. Ask your equip- 
ment dealer, or write direct to: 


BBEY 
ROCESS 


! N 
37-01 48th Ave., Long Island 
RAvenswood 9-0592 


Eastern Representative: Comeo, inc.. Div. Enthone, inc. 
442 Elm Street, New Haven, Conn. 
Ch Repr ive: R. O. Hull & Co., ine 
1300 Parsons Ct.. Cleveland 16, Ohie 
Detroit Representative: R. O. Hull & Co., Inc. 
3136 Hilton St.. Ferndale, Mich. 
Chicago Representative: Ardeo, inc. 
5000 W. 73rd Street. Chicage 38, tI. 
Canada Representative: Armalite Co., Ltd. 
Crystal Arts Square, Toronte 6, Canada 


For convenience, clip coupon to your letterhead. 


Abbey Process Automation, Inc. 
317-01 48th Ave., Long Island City 1, N. Y. 


Send A.P.A. Bulletin 101 (no cost). 
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Black & Veatch, Consulting Engineers 


At its home office and factories at Newton, Iowa, The er ee 
Maytag Company recovers approximately 70% of its 
metal finishing waste waters for re-use in plating and 
other plant operations. 

1 MGD of segregated wastes from pickling, phos- 
phating, porcelain enameling, electroplating, etc., are 
treated in VoRTI® mixer basins and a CYCLATOR® 
clarifier to produce an effluent suitable for disposal or 
water reclamation. 

Let your INFILCO representative discuss your 
specific waste treatment problems with your engi- 
neers. Send today for the following bulletins: 850 
(“CYCLATOR” clarifiers) ; 700 (VoRTI® mixers) ; 1960 
(CATEXER® ANNEXER® ion exchangers). 

State your chemical feeder needs. Or write for 
Bulletin 80 for the complete line of INFILCO equipment 0 IN > 0 lL snd o) 
for every type of water and waste treatment problem. ruconronares 

General Offices - Tucson, Arizona » P.O. Box 5033 


INFILCO invites inquiries on all industrial water supply — aa 
and waste-water treatment problems. 


THE ONLY COMPANY impartially offering equipment for ALL types of water and waste processing—coagulation, 
precipitation, sedimentation, flotation, filtration, ion exchange and biological treatment. 
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AUTOMATICS 


increase production 


reduce costs 


improve quality 


Crown Automatics are ideal for plating your barrel or racked 
work. Crown manufactures the widest variety of fully 
automatic plating machines in the industry... there is a 
model to fit your needs. Write us details of your 

job and production requirements. 


RHEOSTAT AND SUPPLY 


1965 BOULEV! RD ELK “ILLINOIS 
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STUTZ... 
PRESENTS 


NEW DESIGN 


PLATING BARRELS 


The Stutz Co, has advanced plating barrel design 
and construction so that today these units are highly 
productive and maintenance reduced to a minimum. 
Costly replacement parts such as cylinder gears and 
bearings are eliminated completely. The only ex- 
pendable parts are the belts. To provide long belt 
service, a special non-stretch cog belt with internal 
steel reinforcement is used. Belts can be changed, if 
necessary, in seconds at the tank without tools. The 
Stutz hanger extends below the cylinder thereby 
adding protection to the cylinder and also permit- 
ting the assembly to be lowered to the floor. The 
Stutz assembly incorporates a lock-in design that 
permits removal of the cylinder instantly from the 
hangers without the use of tools. This means cylin- 
ders with special perforations or partitions can be 
installed or removed quickly. 


Featuring 


Complete cycle 


operation to the next 


Cog belt cylinder drive 


mounted cog pulleys 


The motor-combined unit shown affords special 
economy since drives on tanks are not required, and 
rotation of the cylinder can be continued from one 
operation to the next. Solution dragout is therefore 
reduced to a minimum. This design is ideal for ap- 
plication on the carriers of a full automatic convey- 
orized plating machine. 


The motor drive'to the countershaft is through bevel 
gears operating in a gear case and permanently lub- 
ricated. Standard R.P.M. of the cylinder is 5; how- 
ever other speeds are obtainable at no extra cost. 


The initial cost of belt driven units is substantially 
lower than gear driven barrels, and maintenance 
virtually eliminated. 


We Invite Your Inquiries 


Motor drive integrally mounted 


Continuous rotation from one 


Positive grip one piece outboard 


A 
4 
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LZ 4430 West Carroll Ave, Chicago 24, Hlinois— 
Complete Metal Finishing Eq uipment and Supplies 


CYCLEFLEX Full Automatic Plating & 
Anodizing Machine. 

Most versatile of all automatics! No overhaul or re- 
building to switch cycles—just a simple moving in 
positions of pick-up heads and minor changes in tank 
partitions. Safety controls prevent conveyor break- 
downs and load dropping. Many adaptations for any 
requirement. Low hexdroom. 


SELECT-O-MATIC Multiple Process Plater. 
Handles 2, 3 or more process cycles at one time! While 
loading, operator merely turns dial to select desired 
cycle for individual racks and the rest is fully auto- 

matic! One operator can handle several different pro- 
cesses simultaneously. Saves investment in a variety 
of machines—reduces floor space requirements—cuts 
maintenance to a minimum. 


DAW JUNIOR CONVEYOR 
Fully automatic handling of individual parts. Tailor-made 
for any production output and any cycle. Tank to tank 
work transfers raise carriers to above horizontal to pre- 
vent solution carry-over, and eliminate air or gas pockets 
in work. Automatic unloading if work permits. 


DAW SENIOR CONVEYOR 
Custom-engineered, fully automatic, for any job, any 
cycle, any production requirement. Transfers from one 
tank to another raises work from vertical to above hori- 
zontal to facilitate drainage, prevent solution dragout. 
Handles racks for all sizes and quantities of parts. Auto- 
matic unloading unless shape or work size is too large. 


@ Lasalco has the sound experience 
and proved ability to analyze 

your exact needs, and to give you 
equipment that will increase output 

do it better, faster, and LASALCO, INC. 
far more profitably. Phone or 


write for the services of a 
Lasalco engineer. 


HOME OFFICE: 2820 LaSalle St. + St. Lovis 4, Mo. + PRospect 1-2990 
IN TEXAS: 2805 Allen Street * Dallas, Texas + Riverside 7-5814 
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Write For Descriptive Literature 


CONTROLLED. 


CYANIDE 
RUNNING SECONDARY 
OXID. BASIN 


CYANIDE 
PERIODIC 
DUMP 


PERIODIC 
CHROME 
DUMP 


ACID RUNNING LINES f FINAL & ALKALI 


ACID. DUMPS 


| ALKALI DUMPS 


EXAMPLE: 
Cutting Costs on Plating Waste Disposal 


PROBLEM: Large appliance plant needed an efficient centralized system for 
disposal of corrosive wastes from several plating lines. 


SOLUTION: INDUSTRIAL engineered system (see diagram) provides a central 
basin for neutralization of all the acid, alkali, cyanide and chrome 
wastes delivered from rinsing operations. Only small amounts of 
chemicals are added to precipitate the dissolved metals for separa- 
tion by filtration. The two compact INDUSTRIAL filters extract 
the solids and discharge a neutral non-toxic effluent to the city 


sewage system. 


RESULTS: EQUIPMENT COSTS REDUCED BY ONE-HALF—two push- 
button Vertical Leaf Filters replace expensive clarifier mechanisms, 
sludge pumps and vacuum filter! . . . 90% LESS SPACE required 
for entire system! . . . SIMPLE INSTALLATION —no excavation 
or complex concrete work! . - DRY CAKE WASTE DISPOSAL— 

discharged by mechanical shakers directly from filters into trucks! 


Call or write INDUSTRIAL to find 
out how an engineered system like 
INDUSTRIAL FILTER this can solve your specific 
& PUMP MFG. COMPANY plating waste problems. 
5906 Ogden Avenue, Chicago 50, Illinois 


P-158 
PRESSURE FILTERS @ ION & HEAT EXCHANGERS @ WASTE-TREATING EQUIPMENT 
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the time...here’s the place 


The big Norton Sample Processing Department solves your finishing problems with a wide variety of tumbling equipment . . . and the 
right abrasive to do the job. 


find the tumbling abrasive you need 


TUMBLEX “N” Abrasive. Nat- 
ural stones, exclusively Norton. 
For high lustre, especially on die 
castings and soft metal. Rounded 
shape brings up highest lustre. 
Seven sizes. 


ALUNDUM TUMBLEX “T” 
Abrasive. Bonded, triangular 
and fast-cutting for special shaped 
parts. They won't wedge in work 
slots or holes. Four sizes. 


ALUNDUM TUMBLEX ‘“S” 
Abrasive. Bonded spheres that 
get into areas where other shapes 
can't reach. Exceptionally dense 
and long lasting. Five sizes. 


ing radii and finishes to required 
micro-inches. Seventeen sizes. 


If you’re still finishing metal parts _ from tiny needles to hefty forgings... 


the long, hard way, now’s the ideal 
time to find the fastest, most effective 
barrel finishing equipment, methods 
and abrasives. 

For example, one leading aircraft 
parts manufacturer reports saving 
over $90,000 yearly by shifting from 
hand-finishing to barrel finishing 
with Norton TUMBLEX abrasives. 

There’s one sure way for you, too, 
to get these cost-cutting, product- 
improving “Touch of Gold” advan- 
tages. Your metal parts can range 
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may be simple or complicated, hard 
metals or soft . .. may require deburr- 
ing, descaling, better color and closer 
finish. Just send sample parts to our 
Sample Processing Department. 
They'll be returned to you com- 
pletely finished to requirements, with 
a detailed report. Or, next time you’re 
in our area, drop in and learn how 
your finishing can be improved. 
NORTON CoMPANY, General Offices, 
Worcester 6, Mass. Plants and dis- 
tributors all around the world. 
*Trade-Marks Reg. U. S. Pat. Off. and Foreign Countries 


WNORTON 


ABRASI 


Ves 
fo make your products better 


Refractories 


BEHR-MANNING DIVISION 


Coated Abrasives 


Tapes 


ALUNDUM* TUMBLEX* “A” 
Abrasive. For general barrel 
finishing. Removes flash, scale, 
tool marks and burrs, while form- ; 
G-341 
NORTON PRODUCTS 
Abrasives * Grinding Wheels * Grinding Machines 
Sharpening Stones 
Pressure-Sensitive 


HIS STEVENS. 


AUTOMATIC BARREL PLATING MACHINE IS 


SAVING US $1,200 A MONTH IN CADMIUM, ALONE!” says 


Accurate plating — not overplating — not underplating 

. that’s how Nelkin is saving $1,200.00 a month. 
Their Automatic is plating at the rate of 60,000 pounds 
a week. And, it’s been doing it for over one year with 
no downtime whatsoever! 


This is the kind of production and economy that 
Stevens’ users have come to depend on. They know 


MR. JULIAN NELKIN 
‘PRESIDENT 
NELKIN CAD-O-MATI 
METAL FINISHING CORP., 
NEW, YORK, NY, 


their Stevens Automatics will deliver accurately — 
economically — dependably — everytime! 

If your present method of plating isn’t giving you 
all these advantages, better call your local Stevens 
Representative right now! Let him show you the 
Stevens automatic barrel plating sien to more profit- 
able metal finishing]! 


Remember — When you go automatic . . . go STEVENS! 
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These six arbors of piston rings have just emerged from a 
chrome plating bath at the Koppers Company's Baltimore 


plant. Consistently low sulfate content of Mutual Chromic 
Acid helps insure flawless finish on critical parts like these. 


To insure a uniform, flawless chrome finish use 


MUTUAL CHROMIC ACID 


When chrome plating must be perfect — when _ the acid-sulfate ratio of your plating bath. It is 

anything less means a profit-eating reject — you _—syour insurance against plating difficulties. 

can rely on Mutual Chromic Acid to reinforce Send today for the free Mutual booklet, 

your technical skill. “Chromium Chemicals,” which contains useful 
Mutual Chromic Acid is always 99.75% pure __ technical information about the entire line of 


— or better. Sulfate content never exceeds 0.1%. 
This consistently low sulfate content of Mutual 
Chromic Acid makes it easy for you to control 


Mutual chromium chemicals. A Technical Serv- 
ice Staff is also available, to offer help or infor- 
mation at any time. 


SOLVAY PROCESS DIVISION 
Allied Chemical Corporation 
61 Broadway, New York 6, N. Y. 


0 Please send your Bulletin 52, “Chromium 
Chemicals,” by return mail. 


Mutual chromium chemicals 


0 Please have a representative call. 


NAME TITLE 


SOLVAY PROCESS 
DIVISION 


COMPANY 
61 Broadway, New York 6, N.Y 


STREET 


MUTUAL chromium chemicals are available through dealers and 
SOLVAY branch offices located in major centers from coast to coast. 
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Electrostatic Spray Equipment. 


RIUP. 7, 


*Patented 


SOLVE YOUR FINISHING 
PROBLEMS WITH AN 
IONIC ELECTROSTATIC 

SPRAY SYSTEM 


Features: 
%* NO RENTALS 
% NO ROYALTIES 
% SPEEDS UP PRODUCTION 
3% INCREASES PAINT MILEAGE 


IONIC CENTRIFUGAL ATOMIZER 


- PROOF BY TRIAL IS OUR MOTTO 


Before installing any automatic spray equipment, we urge you to 
investigate the many advantages of lonic Electrostatic Spray Equipment. 
Our laboratory at Garfield, New Jersey, is at your disposal. Why not 
arrange for a FREE demonstration today? Ship your samples and coating 


materials to us with all pertinent information. We will then conduct tests 
and issue a detailed laboratory report with our recommendations. 


WRITE TODAY FOR FREE LITERATURE. 


111 MONROE STREET, GARFIELD, N. J. 
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Production lines must be kept moving... with 


buff- moving right along while producing the desired 


e surface finishing as with other steps. 
e LEA LIQUABRADE, available in a wide range LIQUABRADE is enabling companies with big 
° of abrasive grain types and sizes, is the ideal production schedules to keep the buffing line 
liquid abrasive composition for automatic 
* ing. Already widely used and growing in use. finish at exceptionally economical levels. 
‘ @ Here are some of the high light economics: 
@ no nubbin waste or rehandling. 
@ production much faster, of course, than with bar applications. 
‘ e the finish is more uniform due to automatic, steady, uniform spray application 
and uniform cutting action. 
i © buffs last longer. 


- @ all operations are automatic and continuous. 


In large measures these same advantages apply to 
hand-fed articles with a single wheel. One doesn’t have 
to have production lines to derive values from Lea 
Liquabrade spray buffing operations. 

We'll be glad to send you full details with detailed 


giolists in the | 
ment of Proc 
“Methods, Equ 


and’ Compositions. | : 


fo. of Ce 


Renal, fac Moin 


The Hallmark of 
Quality Products 


Plant: 237 East A 


range of grit grades. Also suggest how you can set up 
your operations for spray buffing if you will give us the 
details of your present operation and a description of 
your product and the finish desired. Better yet, send 
samples. 


27, Mick: 
irchreount Rood, Scarboreugh, Oitario, Canada 
d, itd., Buxton, England 

139-20 (0th Awe, 
a 3t., Woterbury 28, Comer. 


4066 Stansbury Ave 


uction 16 CHERRY AVE., WATERBURY 20, CONN. 
Are you interested in Plating Specialties? SEE THE OTHER SIDE OF THIS INSERT. * 


KE gets its name from Cu, the chemical symbol for copper and from 
‘strike’, that vitally important first deposit of copper. 


Q-STRIKE is an addition agent for cyanide copper strike solutions, offer- 
ing the following advantages: 


@ produces a superior foundation deposit needed for high quality 
plating 


@ unlike the conventional copper strike that tends to reproduce the 
surface of the base metal, Q-STRIKE produces a refined, oriented 
crystal deposit that hides surface imperfections. 


@ the subsequent Bright Copper deposit over Q-STRIKE shows real 
hiding power, greater brightness and leveling. 


@ similar benefits where nickel is deposited immediately after the 
copper strike. 

@ reduces materially the troubles associated with copper strikes as 
well as increases tolerance to metallic contaminants and carbonates. 


Q-STRIKE is oncther of the big developments by the Lea-Ronal Research 
Laboratory. It presents a definite improvement over other copper strikes. It 
provides an excellent foundation for further deposits...as a good test in your 
plant will show. It is simple to use. Order a test quantity now and be ready 
for the expanding business that’s coming. 


Sales and Manufacturing Plant: 237 East Aurora Street, Waterbury 20, Conn. 
Main office and Laboratory: 139-20 109th Avenue, Jamaica 35, N. Y. 


LEA GROUP 
serving the Finishing Field 


¢ Are you interested in Buffing, Polishing & Burring Specialties? SEE THE OTHER SIDE OF THIS INSERT 


: 
a perfect score  * 
> 
— 
ys 
4 
: 
{i 
; Leo-Ronel, inc., Jamaica, N. Y. 
f lea Mfg. Co., of Canada, Ltd. 
: lea Mfg. Co., of England, itd. 


a revolutionary 


advancement in 


Flaw Detection... 
Proved by ‘ah seven years 


of extensive use in industry - 


UNOL 438 


REG. U.S. PAT. OFF. 


The Non-Destructive Method of Detecting 
Flaws in Metals Using Oil Soluble or 
Water Soluble Pastes 


The U.S. Air Force has recently approved the 
suspendable method of magnetic inspection if a 
suitable rust inhibitor and wetting agent is used. 
IMMUNOL 438 was the product that was approved. 


IMMUNOL 438 allows the use of water as a vehicle for 
“4 dispersing oil soluble and water soluble pastes and 

a it replaces kerosene or mineral spirits in magnetic 

i inspection to safely reduce your costs and speed 

: production. Jt has been widely used for over 7 

¥ years in industry with outstanding results. 


ee 4 USE @ Cleans Metal @ Reduces Costs 
Y IMMUNOL 438 & oo Eliminates Hazards of Fire, Skin Infection 
It Offers These climinates Rust @ Improves Definition 


Important 
~ Benefits... @ is Odorless . . . Non-Toxic 


Write for a free sample today. 


“HARRY MILLER CORP. | 


Original Products and Processes Since 1936 


4th and BRISTOL fepsisay! PHILA. 40, PAL 
DAvenport 4-4000 Service Representatives in Principal Cities” 
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HAMIKLEER, ACTIVOL, HAMICOTE | | 
STEELGARD, IMMUNOL: 


RISING 


orver FROM POTTER and Save 


Our Prices are Lower—Here’s Why 

e Large Sales Volume 

© Low Overhead 

Tank Car Purchases 

@ Experience — Over 32 years 

We are THINNER SPECIALISTS 
You Get These Bonus Values Too! 

Better Service — High Quality —Con- 
stant Uniformity — Special Formula- 
tion Tailored to your Needs. Will 
match your sample and improve it as 
you designate. 


POTTER Thinners are easy to test. Just 
mix with your lacquers and observe re- 
sults. If it mixes all right — sprays all 
right — and dries all right—It IS all 
right. Let Potter help you cut costs. 


Over 800 Satisfied Customers. 


SEND FOR FREE SAMPLE AND LOW 
QUOTE TODAY (See e Below) 


ves, send FREE SAMPLE, at no obligation. 
The product we make is: 
We use Lacquer Thinner for: 
Spray Dip Cleaning 
We use Lacquer Thinner on: 
Metal Wood Other 
We wantittodry: Fast Slow 
COMPANY NAME 
NAME 
| Address 
City Zone State 
PLEASE COMPLETE COUPON—IT HELPS US TO HELP YOU. 


POTTER paint co. 


| 

on Cortland 3, New York 
Cambridge City 3, Indiana 
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Other 


Medium 


Write to your nearest location 


BOOKS FOR YOUR 
PLANT LIBRARY 


PRINCIPLES OF ELECTROPLATING 
AND ELECTROFORMING 
REVISED THIRD EDITION 
$8.00 PER COPY 
ELECTROPLATING ENGINEERING 
HANDBOOK 
$10.00 PER COPY 
ELECTROPLATING 
$5.25 PER COPY 
MODERN ELECTROPLATING 
$9.50 PER COPY 
HANDBOOK OF BARREL FINISHING 
$8.25 PER COPY 
PROTECTIVE COATINGS FOR METALS 
$12.50 PER COPY 
METALLIZING NON-CONDUCTORS 
$2.00 PER COPY 
DICTIONARY OF METAL FINISHING 
CHEMICALS 
$3.00 PER COPY 
1958 METAL FINISHING 
GUIDEBOOK-DIRECTORY 


$2.00 PER COPY 
Book Orders Payable in Advance 


metals and plastics 
publications, inc. 
381 Broadway Westwood, N. J. 
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UNICHROME BRIGHT CRACK-FREE CHROMIUM MADE THIS DIFFERENCE IN PROTEC- 
TION. Photographs show results of 72 hour acetic acid salt spray test. Part at top was plated 
chromium according to automotive manufacturer's specifications for copper, nickel, 


with ordinar 


chromium finishing. Part at bottom had same copper and nickel deposits but Unichrome Crack-Free 
Chromium replaced the ordinary chromium, thus greatly increasing corrosion resistance. 


METAL FINISHING, August, 


UNICHROME SRHS@& 

ENCE IN THICKNESS. Enlarged cross sections of identical 
steel rods show ratio of thickness of plate from ordinary chro- 
mium solution (top) to thickness from SRHS Chromium Solution 
(bottom) . . . a much thicker deposit in the same piating time! 


How to get more corrosion resistance 
from chromium plate 


When consumers find fault with decorative chro- 
mium plate, it’s generally due to early corrosion. 

This trouble starts with pores and cracks that 
occur in all ordinary chromium in the range of 
thicknesses generally used for decorative plating. 
Road chemicals, salt atmosphere and fumes find a 
path right down to base metal. Corrosion starts. As 
corrosion increases, finish failure progresses, allow- 
ing still more corrosion. 

But you can stop this at the source. 


THICKER, CRACK-FREE CHROMIUM 
Chromium itself is passive. It doesn’t corrode. Elim- 
inate pores and overcome its cracking and you 
greatly improve its corrosion protection. Pores 
are eliminated by thicker plating. To overcome 
cracking, use the Unichrome Bright Crack-Free 
Chromium Process. This deposit is free from cor- 
rosion-admitting cracks. It has already been used 
in automotive production for a year. 


MINIMIZE PRODUCTION PROBLEMS 
Unichrome Crack-Free Chromium is far superior 
to ordinary chromium not only in protection, but 
also in operating advantages. The solution is self- 
regulating. It offers improved throwing power, also 
better coverage — even over passive nickel. 


1958 


TO PLATE THICKER CHROMIUM 

For those who desire thicker deposits but do not 
require freedom from cracking, other Unichrome 
self-regulating processes offer distinct advantages. 
They plate up to 80% faster than ordinary chro- 
mium plating processes. They cover parts with less 
dulling or burning, are less susceptible to clouding 
due to current interruption. Control is simplified by 
their self-regulating features. 

Whichever process is best for your products, 
Metal & Thermit has over 30 years of service experi- 
ence to help you make it work. Call in an M&T 
piating engineer to survey your requirements, tell 
you what’s needed for the results you want. Or, 
send for Bulletins. 


METAL & THERMIT 
CORPORATION 
GENERAL OFFICES: RAHWAY, NEW JERSEY 
Pittsburgh * Atlanta * Detroit + E. Chicago e Los Angeles 
fn Canada: Metal & Thermit— United Chromium of Canada, Limited, Rexdale, Ont, 
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AUTOMATIC RINSE 


Proof-positive! Actual production tests conducted by Fred W. 
Cole, foreman of the plating department at Bendix Filter 
Division, Bendix Aviation Corp., using a Solu Bridge Control 
Unit in rinse tanks for thirty days required 6,943.8 cu. ft. of 
water. Same tank required 42,191.7 cu. ft. of water without 
Solu Bridge Control Unit. Total water savings in one thirty- 
day period exceeded 35,000 cu. ft. 

Another outstanding case history of tremendous savings in 
water and dollars when Solu Bridge Control Units are installed. 


Industrial 


AT BENDIX-FILTER DIVISION 


BENDIX AVIATION CORP. 


g, WATER 
G9: SAVINGS... 


THROUGH THE USE OF INDUSTRIAL INSTRUMENTS’ 


TANK CONTROLLER 


Solu Bridge Control Units consist of conductivity cell and 
solenoid valve for each rinse tank with either individual or 
central control and measuring unit. Fresh water is added auto- 
matically whenever conductivity of water exceeds preset level. 


Contact your local supplier today, or write directly to us for 
complete details on how this low-cost, economical to operate 
system can save you many hundreds of dollars in water and 
sewage bills annually. 


Industrial wc. 


Instruments 


BOOKS 
FOR THE PLATER 


Metallizing Non-Conductors 
By SAMUEL WEIN 


The present work deals with every 
known method for “metallizing’ or 
the deposition of metals by electrolysis 
(plating) or non-conductors. It is 
civided into several sections, i.e., those 
processes which use chemical, me- 
chemical and physical methods for 
treatment of surfaces for metallizing. 
In these groups the specific methods 
are chronologieally reviewed and so 
the reader can very readi 


in these arts. At 
end is an alphabetical listing of con- 
tributors to the art, so that the seri- 
ous workers can refer to the original 
sources of the information given in 
the text by Mr. Wein. 

The text is prepared im a practical 
fashion so t the formulas given 
will be of material use and is the 
result of literature collected by the 
author for more than 25 years and 
which has been in use by a number 
6f industrial concerns here in the 
United States and abroad. 


PRICE $2.00 


89 Commerce Road, Cedar Grove, Essex County, N. J. 


Dictionary of Metal Finishing Chemicals 
By HALL and HOGABOOM 


This volume fills the need in the 
metal finishing field for a handy 
source of information concerning the 
chemicals employed. The technical and 
common names are listed in alpha- 
betical order together with informa- 
tiop as to physical appearance, chemi- 
eal formula, molecular weight, melt- 
ing and boiling points, and solubility. 
Available grades, types and sizes of 
shipping containers are also given, all 
of which are of help in identifying the 
contents of unlabelled packages —r 
are found in most plating rooms. 
special section containg tables of Pa 
grees, Baumé and specific gravity for 
solutions of a great many salts. Vari- 
ous solutions and dips employed in 
the finishing department may be easily 
controlled by the use of a hy 
and these tables. The authors, editors 
of the Metal Finishing Guidebook- 
Directory and associate editors of 
Metal Finishing, as a result of their 
familiarity with the requirements of 
the industry, have compiled a refer- 
ence volume which belongs on the 
shelf of every metal finisher. 


PRICE $3.00 


BOOK ORDERS PAYABLE IN ADVANCE 


METAL FINISHING 


381 Broadway, Westwood, N. J. 
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Full-Bright * High-Speed 
CYANIDE COPPER PLATING PROCESS 


BRIGHTNESS .. . Extremely wide and usable production bright plating range 
through current densities up to 80 amps, per square foot. Good results obtainable 
with either direct, interrupte: or periodic reverse current. 


HIGH SPEED . . . oniformity between high and low current density 
creas permis shorier pic’ time and eliminates excessive build-up on high 
corrent fy to minimum thickness of deposit in recesses, thus 
saving time ind metai. 


produce sem '-bright or copper as desired. Moy be used with or with- 


Moy be with potasiivmn, sodium, or mixed formulation to 
out Rochelle Salts with ec). -ctiveness. 


EASE OF . Addi’ >> agents easily controlled by Hull Cell Test. 


/ SSONOMY . . tow opers! cost reasonably and identically priced 
addition agnnts. Quantity © «counts apply to total gallons ordered in any com- 
bingtien. Three liquid product: cover all applications for semi- te full-bright 
deposition, namely: 


RO-BRIGHT 1100 —— WETTING AGENT 
RO-BRIGHT 1250 ——- PRIMARY BRIGHTENER 


Ask your ROHCO representative or write for details. 
Send sample of your bath for conversion recommendations! 


__ __. __. Nationwide Stockpoints 


R. O. HULL & COMPANY, INC. 


1301 Parsons Court « Rocky River 16, Ohio 
METAL FINISHING, August, 1958 39 


4 
NEW. FROM ROHCO® RESEARCH 
| 
{ 
q 
U\ 


In-the-tank filter unit coated with filter aid and carbon being transferred from 
coating drum (at left) to plating tank. 


e Filters like magic 
e Effective and dependable 
e Simple and easy to use 


Pumps ovaileble 


Complete In-the-tank Filter assembly 


How the New BELKE 
In-the-tank Filter works! 


1. The Filter Unit, the part that does the clarifying, hangs on the 


2. 


BELKE In-the-tank Filters can be fur- 
nished for practically all types of acid 
or alkaline plating solutions. In order- 
ing or requesting quotation please 
specify the type of solution to be 
filtered. 


AO 


tank, right in the solution. 


The motor driven pump, rated at 300 gallons per hour, pulls 
solution through the filter and pours clarified solution back 
into the plating tank. Any number of units can be used to 
provide the required filtering capacity. 


. To clean, the filter unit is merely lifted from the tank and the 


old paper filter bag replaced with a new one in a matter of 
seconds. 


. When a pre-coat of filter aid or carbon is required the pre- 


coat material may be mixed in any available drum. With the 
filter unit in the pre-coat mixture the pump draws the mixture 
through the filter and deposits the coat on the filter bag. 
When the desired amount of cake has formed on the filter 
bag, both filter and discharge hose are transferred to the 
plating tank without stopping the pump. 


. Filter bags of Dynel, Vinyon, Nylon or cotton twill can be 


furnished when specified. These bags require pre-coating as 
described above. To clean, they may be washed in another 
drum or set in a drain and the old cake flushed off with hose. 


e Adaptable to wide range of volume re- 


e Cuts costs — TREMENDOUSLY 


quirements and all plating solutions. 


Saves major share of conventional filter costs. You buy only 
the filter unit — save the cost of filter tank, filter unit assembly, 


piping, etc. 

Saves installation expense. You just hang the filter in the plat- 
ing tank and plug in the motor. 

Saves space. Only the pump and hose occupy space outside the 
plating tank. 

Saves cleaning time. No time consuming tear down, reassembly 
and lockup of filter units. 

Saves cost of slurry tank. Any available drum can be used for 
precoating. 

Permits visual inspection of pre-coat. Just lift the filter unit 
out of the mixture and inspect the cake at any time. 


Avoids Filter capacity problems. You don’t need to worry 
about future requirements with BELKE In-the-tank filters. You 
can add more units or transfer unneeded filters to other tanks. 


Built for long service. The Plexiglas filter plate is practically 
ageless under temperatures up to 180°F. 


MANUFACTURING COMPANY 
f} 947 N. Cicero Ave., Chicago 51, Ill. 
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Let X equal your problem in elec- 
tronics or atomics. Technic expe- 
rience is that application of PM? 
(Precious Metal Plating Metal- 
lurgy)may be your solution. 


ALLOY GOLD PLATING 
Growing complexity of require- 
ments in the electronic and atomic 
fields brings demand for gold 
coatings that have qualities other 
than 24K gold. Technic methods 
and equipment enable you to meet 
problems with a new tool — an 
exact metallurgy which alloys 24K 
plating gold with trace amounts, 
or more, of desired elements. 


TECHNIC SERVICE 


We engineer and install all your 
requirements for precious metal 
electroplating with rigid scientific 
control. And our specialists are 
your specialists until your installa- 
tion achieves optimum perform- 
ance. Send us your problems — 
old or new — for Technic recom- 
mendations. 


2 
Pivi Write, wire or call. 


TECHNIC, INC. 


ALLoys ALLOYS 
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‘The Harshaw CYNOREX Gopper process igh 
speed copper cyanide beth which 
and ductile copper by the use of a siigieneeenean 
agent designated as CYNOREX No. 1. Hi-gipameany 
atv antages including unusual. brightnessya 
fine grain and ductile deposit: stability; higheiigiency: 
economical operation; and high tolerance metallic 
impurities. The be opermtet 
air agitation. 


The Process ts 


Among the advantages of the new ct cid Cop 
per process are ite superior brightness, @xy@ellent 
leveling, ductility, and stability. Also, thedjath can 
be operated not only asa still or cathode red agitated 
solution but also with air agitation. Another distme- 
tive advantage of this process when operated still or 
with cathede rod agitation is that a cyanide copper 
strike is not required for adhesion of the copper to the 
base metal. As an git agitated solution the normal 
copper or nickel strike is required. The (ath has 
indefinite operational life and therefore, theproblem 
of treatment cleanupeis.at a mininruim. In this res 
CUPREX is superior te other bright acid copper 
plating processes, 

The bright throwing power of the CUPREE 
beth is superior to any competitive acid copper Bile 
ing solution. The deposit is the most easy to bulk of 
any acid copper plate because of ite great leveling 
and hiding power. Nodular build up in all imetances 
is characteristically at a 


to amd 
operate heeause it has only exe br <htening addition | 


very stable atid neot by: carben 
ihe brightener ig pnd: 


iy ike 
addition agent, the bath with 
bright even utter 
long periods of shit 
agent is avaiable 


Copper Plating Process 
(Acid Copper5 


The CUPREX process a a high 
‘lugtility thre the entire range of cenditions and 
positions used to vary the deposit from an excellent 
semi-bright to the fully 

easily obtained. : 


Plating Processes has certain unusual charactertatios 
whith into the _ product in 
your plant. 

Contactthe Harshaw Branch you, Harsha 
representatives will be happy to @iscuss with you the 
application of these processes in your plant. 


The Harshaw Chemical Co. 
1945 East 97th Street - Cleveland 6, Ohio 


CHICAGO CINCINNATI * CLEVELAND * DETROIT * HOUSTON LOS ANGELES 
STING i, N.Y.* PHILADELPHIA + PITTSBURGH 
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BY ANY OTHER NAME 


Every plater who studied chemistry has learned about sequestering agents, those materials 
which have the ability to form soluble complexes. The classic examples, of course, are the poly- 
phosphates, employed in alkaline cleaners and in burnishing compounds since way back to pre- 
vent precipitation of insoluble soaps by the calcium and magnesium contents of hard water. 
Also in this group are the hydroxy acids such as citric, tartaric and gluconic. Less familiar, al- 
though used interchangeably, is the term “chelating” agent (from the Greek chele, claw) , which 
describes a material having a similar action, inactivating metal ions by combining with them to 
form a complex, inner-ring structure. 


It is mainly because of an interesting chemical, known to organic chemists for many years 
but the practical applications of which date only from about 1950, that chelation is rapidly turn- 
ing out to be one of the most valuable reactions of interest to the metal finisher. Ethylenedia- 
mine tetra-acetic acid and its salts, called EDTA for short, is already being employed in an 
impressive list of applications, and additional uses are being brought to light with regularity. 
These are based on the very rapid complexing action, in which undesirable metals are rendered 
chemically inactive, and the stability over a wide range of temperature and pH. 


To date, the most important commercial usage in our industry is in alkaline cleaning and 
derusting, due to its effectiveness in dissolving to some extent, with the single exception of sul- 
fides, all of the water-insoluble corrosion products, phosphates, oxides, hydroxides, carbonates, 
and sulfates. A few percent of chelating agent supplements the action of cleaners in which it is 
incorporated, dissolving otherwise insoluble deposits and eliminating precipitation of silica 
films and metal soaps, which often interfere with electrodeposit adhesion. Combined with caus- 
tic and cyanide, its solutions are capable of dissolving rust, mill scale, conversion coatings, and 
organic finishes. 


In the laboratory, EDTA now enables the analyst to quickly determine cadmium, zinc, 
nickel, copper, and magnesium in plating solutions. Especially in the case of the first two, annoy- 
ing and time-consuming preparation of samples is now avoided. There is no doubt but that 
simple, shop-control procedures for other bath constituents eventually will be available, based 
on the chelation reaction. 

Other phases, which have been investigated, are formulation of plating solutions and 
removal of metallic impurities. As to the former, gold, tin-zinc, and nickel baths have been 
developed already, as well as an immersion copper process. Compared to electrolysis, or “dum- 
mying,” which has been the only practical method for removing many contaminating metals, 
their inactivation by chelating agents is a possibility of great portent. It has been found that 
EDTA is effective in cadmium and zine solutions, where copper, lead, and other metals affect 
the deposit, and in cyanide copper and silver baths, for iron contamination. In bright nickel 
plating, however, where metal contaminants are particularly troublesome, much work remains 
to be done before the drawbacks, such as stress increase, are eliminated. 


We could go on to much greater lengths, discussing chelates for water rinses to eliminate 
spotting, in anodizing to improve subsequent dyeing, in polishing compounds, and in brighten- 
ers. However, the possible applications appear endless. Chelates in metal finishing are here to 
stay and, as we learn more about them, the quizzical expression produced on hearing the term 


will appear only rarely, if at all. 
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Electropolishing 


What, How and Why 


By John F. Jumer 


Electro-Glo Co., Chicago, Ill. 


History 

the reverse of plating, no 

doubt was observed by many platers in the early 
days; however, the full significance of this phenomen- 
on was only speculative, or at least failed to be record- 
ed. Chronologically some of the contributions advanc- 
ing electropolishing into its present economic position 
are as follows: 

In 1910 evidence was published in Germany (of 
what we know today as electropolishing) which con- 
sisted of a method of polishing silverware in a cyan- 
ide solution. C. P. Madsen was issued a patent in 1925 
on a process using sulfuric acid as a means of improv- 
ing nickel deposits on steel. In 1928 another patented 
process was granted R. M. Burns and C. W. Warner, 
using phosphoric acid in anodic electrocleaning. It was 
noted that bright surfaces were produced on steel un- 
der certain conditions. An anodic treatment for im- 
proving nickel plating on steel was described in 1930 
by N. R. Laban before the Electrodepositors Technical 
Society. Sulfuric acid and potassium dichromate were 
used. G. B. Hogaboom in 1932 patented “Electrolytic 
Bright Dipping.” Brightening was accomplished anodi- 
cally on steel at relatively high current densities in a 
25-75% sulfuric acid solution. A chromic acid solution 
for increasing corrosion resistance was also patented 


by C. CG. Fink and F. J. Kenny in 1934, 


1935 heralded the beginning of the first systematic 
investigation of the phenomenon of electropolishing by 
P. Jacquet. Other than his academic interest, Jacquet 
developed a number of electrolytes still used extensive- 
ly today in the field of metallurgical polishing. Other 
than the use of phosphoric acid for copper and brass, 
his famous acetic anhydride-perchloric acid mixture 
was applicable to such metals as aluminum, copper, 
lead, nickel, stainless steel, steel, and tin. 

Phosphoric acid and glycerine solutions were the 
subject of considerable work by Uhlig in 1940. Shortly 
after, a number of phosphoric acid-based electrolytes, 
mainly with chromic and/or sulfuric acid, were devel- 
oped and patented by C. Faust. Also, about this time, 
various concentrated acid-type electrolytes were offered 
by several American steel companies, specifically for 
the electropolishing of stainless steels. 


Great contributions toward new solutions, iid 


which v were 


and a greater knowledge of electropolishing have been 
made on a world-wide basis during the past decade. 
Consequently, the status of electropolishing today is no 
longer a curiosity but a necessary and proven method 
in the field of metal finishing. 


Recent Trends 


Today, the most popular electropolishing solutions 
are concentrated acid electrolytes. Of these, phosphoric 
acid has become the most widely used. Other acids 
generally used, with or without phosphoric acid, in 
various combinations, are acetic, chromic, citric, hy- 
drofluoric, nitric, and sulfuric. In phosphoric acid base 
solutions the current trend is toward sludging, rather 
than non-sludging baths. Non-sludging baths require 
partial or complete decanting periodically. Phosphoric 
acid is the largest constituent in these solutions and, 
since it constitutes the greatest cost, decanting is not 
economically sound. 


In the last decade more emphasis has been placed 
upon the use of various addition agents of an organic 
nature in the concentrated acid electrolytes. These ma- 
terials reduce the various disadvantages found in 
straight acid solutions, such as excessive current densi- 
ties, narrow operating range, poor throwing power, 
long immersion cycles, poor leveling, chemical attack 
or etch and pitting, and/or brightness. 


Economics 


The most obvious advantage in electropolishing 
(where applicable) is the great savings effected in time, 
which can be translated directly into cost. Normally, 
electropolishing is a short operation, the average being 
from four to eight minutes through the whole cycle of 
cleaning, electropolishing and rinsing. In addition to 
the short time, not one, but many pieces are processed 
simultaneously. Results are consistent, the easily con- 
trolled variables being time, temperature, and current 
density. Highly skilled operators are not necessary and 
rejects less likely to occur. 


Labor is again saved when parts are electropolished 
and plated. Racking takes place only once. Cleaning 
prior to plating, necessary with other finishing meth- 
ods, is eliminated if electropolished first. Also, where 
electropolishing precedes plating, adhesion of the de- 
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posit is improved in some cases, as well as corrosion 
resistance. 

Electropolishing, a versatile tool in the field of metal 
finishing, effects great savings in many time consum- 
ing manual operations, such as polishing and/or buff- 
ing, deburring, size control, micro-inch improvement 
and electro-machining. 

Impossibilities have been made possible by electro- 
polishing; for example, intricate shapes, inside of ob- 
jects, extremely small pieces, or large pieces fabricated, 
formed or machined, of unusual dimension or weight. 

On a piece basis, where electropolishing is applic- 
able, material consumption costs are no more, and 
many times less, than wheel polishing and buffing. 


Mechanism of Electropolishing 


The examination of a metal surface to be electro- 
polished will be found consistently irregular in profile. 
These irregularities may be referred to as projections 
and impressions, for simplicity. The object then, of 
electropolishing, is to eliminate the irregularities by 
selectively dissolving the projections or leveling and 
producing brightness. 

Leveling of the coarse projections is called macro- 
polishing and the dissolution of much smaller micro- 
scopic irregularities is referred to as micro-polishing. 
When macro- and micro-polishing take place simultan- 
eously, smoothing and brightness occur respectively. 
In certain instances, however, either can occur inde- 
pendently of the other. Brightness does not always 
imply smoothness and, alternately, smoothness can 
exist without brightness. 

During electropolishing, an oxide (or hydroxide) 
film is formed by electrolytic oxidation at the anode. 
This has been verified by electron diffraction studies. 
This anodic film uniformly covers the metal surface 
being polished and is believed responsible for micro- 
polishing. The exterior portion of the film is constant- 
ly dissolving into the electrolyte. Suitable conditions 
are established, during electropolishing, to maintain a 
constant anodic film thickness, or an equilibrium be- 
tween the oxide formation on one side and the rate of 
chemical dissolution into the electrolyte on the other. 
This stable film allows the necessary electron exchange 
between the metal being polished and the ions of the 
electrolyte. The metal surface is also protected from 
the localized attack of the electrolyte. 

Macro-polishing is also a function of the anodic film, 
since it is thicker in depressed areas, and consequently 
has higher resistance than the projections, which are 
selectively dissolved by diffusion or resistance at a 
greater rate. Also, there is greater area exposed on the 
projections, which are therefore subject to greater cur- 
rent densities. 

Film effectiveness is improved by increasing the in- 
ternal resistance; for example, electrolytes employing 
acids whose salts are weakly ionized, or form complex 
salts, increase the film resistance. 

In addition to the film, other factors affecting elec- 
tropolishing include mechanical agitation of the anode, 
which is beneficial since it facilitates thinning of the 
liquid diffusion layer and oxide dissolution. Some 
baths function properly only when heated. This applies 
to the general rule, which states that an increase in 
temperature decreases the velocity of neutralization 
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and increases the velocity of dissolution of the anodic 
film. Current density and voltage are closely related in 
producing polishing. As voltage increases there is, gen- 
erally, an increase in current density. This continues 
to a critical point. Here the current deasity drops 
sharply and voltage correspondingly increases. Beyond 
this point voltage and current density rise steadily. 
Electropolishing takes place only when the current den- 
sity is higher than that noted at the critical point. 


Applications of Electropolishing 
There are two distinct fields of application, the vis- 
ual and the functional, or industrial. These may be 
listed as follows: 


A. VisuaL 


Leveling (Smoothening) 
Polishing and/or buffing 
Superior reflectivity 
Inspection purposes 
Metallographic examinations 


B. FUNCTIONAL 


Burr removal 

Size control 
Electroplate adhesion 
Corrosion resistance 
Fatigue life 

Micro-inch improvement 
Descaling 
Electro-machining 


The following metals, for the most part, employ 
concentrated acid electrolytes. They are listed alphabe- 
tically rather than in order of importance: 

Aluminum 

Carbon steels 

Copper and alloys 

Nickel and alloys 

Stainless steels 


The metals listed below are being electropolished 
commercially to a lesser extent. Suitable electrolytes 
for these are either acid, alkaline or cyanide: 

Gold 

Platinum 

Silver 

Tantalum 

Titanium 

Tungsten 

Zinc 


Operations & Techniques 

Surface conditions, regardless of metal or alloy, 
determine to a large extent the degree of successful 
electropolishing. Greatest contributing factors toward 
unsatisfactory results are: large grain size, non-uni- 
form structure, non-metallic inclusions, directional roll 
marks, salt or scale contaminations, overpickling and 
insufficient or excessive cold reduction. Fine grain de- 
posits are more important than bright electroplated 
items when electropolishing for true reflective finishes. 

Cleaning is essential for best electropolishing results. 
Various methods may be employed, such as: soak 
cleaning, electrocleaning, solvent or vapor degreasing. 
Many times, combinations of these are used depending 


— 


upon the type of soil. Suppliers should be consulted as 
to the proper compound for specific soils and metals. 
Degree of cleaning, prior to electropolishing (as com- 
pared to plating) is not as critical for heat tint and 
oils; however, drawing compounds (sulfurized and pig- 
mented) and scale, unless completely removed, can re- 
sult in pitting, etching or non-uniformity. 

Scale is generally removed by pickling, salt-bath de- 
scaling, barrel tumbling, or by wet or dry blasting. 
These methods may also be used in producing inter- 
esting textures when electropolished. 

Grease and oil films, not entirely removed in clean- 

ing, generally are gassed off during electropolishing, 
forming a scum on the surface of the solution. This is 
skimmed off to prevent uneven polishing, due to its 
adhesion to parts being immersed in the electropolish- 
ing solution, especially when dry. Good rinsing, after 
soak or electrocleaning, prevents carry-over into the 
electropolishing solution of alkalinity, wetting agents, 
or other possible contaminants. 
Electropolishing is conducted in much the same man- 
ner as plating. However, since metal is removed rather 
than deposited, the parts being processed are made 
anodic, or positive, and the anodes, as in plating, be- 
come negative and are called cathodes. 

The pieces to be electropolished are arranged in such 
a manner as to allow the greatest area to be exposed 
parallel to the cathodes. The cathode to anode area 
ratio should be at least two to one. Greater cathode to 
anode rativs are usually an improvement. In the case 
of cathodes designed for finishing insides of objects, 
the above does not hold true. It is not advisable to use 
a lead tank lining as a cathode. 

The anode or work rod is in the center of the tank, 
parallel to the cathode rods on either side. Distances 
between anode and cathode range from several inches 
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Current Distribution on Irregularities during Electropolishing. 


to two feet. A small distance between anode and 
cathode is sometimes objectionable because electro- 
polishing action is greatest at the points of highest 
current density. Therefore, if an irregular shaped 
piece is to be electropolished, the greater the anode 
to cathode distance, the more uniform the finish, 
within reasonable limits. A great distance between 
anode and cathode requires a higher voltage to over- 
come resistance. 


Cathodes may be made of carbon, stainless steel 
(Type 302 or better), copper, or lead, the latter be- 
ing preferred. In the case of deep recesses in drawn, 
spun, or machined pieces, care must be taken in 
racking so gas is not trapped. No polishing will occur 
in a gas pocket. Also, in cases mentioned above, it 
may be necessary to build conforming cathodes where 
throwing is insufficient from regular tank cathodes. 
This follows similar practices encountered in chro- 
mium plating. 

Stray currents may seriously damage lead-lined 
tanks unless certain precautions are taken. The work 
must not be closer to the side or bottom of the tank 
than the distance from the work to the cathode. This 
may be eliminated by inserting glass panels along 
tank walls or tank sides and bottom. 


Rack spines are best constructed of copper, due to 
its high conductivity. Rack tips may be made of 
copper, brass, or phosphor-bronze. Naturally the ex- 
posed portion of the tips are subject to attack and 
gradually diminish in dimension. Tantalum or titan- 
ium, in spite of greater cost, may be justified for large 
production runs, since they are not attacked and re- 
quire no maintenance. Rack tip life may also be 
increased by plating, if facilities are available. All 
portions of the rack not contacting the part to be 
polished should be insulated with rack coating or 
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masking materials designed for the electroplating When parts are being electropolished, either for 
trade. long time cycles or at high current densities, agitation 


Rack tips, as well as rack spines, should be designed is beneficial. This tends to eliminate gas streaking 
with sufficient cross-sectional area to carry the pre- due to the evolution of oxygen; also, high current 
scribed amperage. Rack tips must make positive con- density burns are eliminated and, generally, a better 
tact with the piece being electropolished or parts will finish is acquired, since fresh solution replaces the 
not receive the necessary current density, with the saturated electropolishing film. Agitation can be pro- 
possibility of arcing and/or burning as well. Light- vided by mechanically agitating the work rod (similar 
weight objects cannot be electropolished satisfactorily to plating) or by solution agitation, which is ac- 
on “J” hooks, due to the density of the solution and complished with a mechanical stirrer or by air. Air 


the gas action, which exerts a lifting effect volume must be controlled and uniform io prevent 
. 


destruction of the electropolishing film. 
Provisions should be made for either heating or 


cooling the electropolishing solution depending on Finishes from satin to mirror-bright are produced 
the type. Automatic temperatures regulating equipment by controlling time, temperature, or both. Low tem- 
is desirable. All solutions have a definite operating perature and short immersion time will produce fin- 
range. Cooling is performed by water or refrigeration ishes on the satin side. Bright finishes are obtained 
through: coils, plates, jacketing or heat exchangers. by increasing time and temperature. Higher temper- 
Sources of heat are: steam through lead coils, carbon, tures and current densities decrease time necessary 
tantalum, or Type 316 stainless steel coils or plate- to produce bright finishes, as well as deburring and 
coils, electric immersion heaters, quartz, stainless as stock removal for size control. 

mentioned, or lead. Gas firing under tank bottoms or 
through immersion tubes is also possible; however, 
care must be exercised to dissipate heat uniformly 
over the greatest possible area. Suitability and cor- 
rosion resistance of the various methods and materials 
must be considered with the type of solution used. 


Electropolishing solutions, based on cyanides or 
baths containing chrome compounds, halogens, or 
other noxious materials, require exhausting with hoods 
or lateral exhausts analogous to plating practice. In 
concentrated phosphoric acid-type solutions a slight 
spray is liberated which rises only several inches; this 

Most electropolishing solutions have high electrical is not harmful, other than its being corrosive. The 
resistance and, therefore, a heating effect is possible. gases produced are hydrogen and oxygen and air 
This effect is determined by tank gallonage, number circulation should be provided. 
of square feet being processed and current density. 
Occasionally this heating effect partially or completely Parts, when electropolished, are rinsed ‘> varseus 
offsets the need of external heat, depending on the ways. Either spray, static rinses, or combinations of 
temperature range required. the two are used. In the case of static rinses, agitation 

is beneficial, either by hand, air, or by mechanical 
means. This is especially true for concentrated acid- 

ELECTROPOLISHING OPERATIONS type solutions. Also, for these solutions, faster and 
more thorough rinsing is accomplished if the first 
SOLVENT rinse is warm rather than cold. Some solutions, which 

or may chemically attack the electropolished piece dur- 
€ ecarerss ing transfer, should be followed by a cold water 
rinse. Rinses immediately following electropolishing 
become easily contaminated, necessitating overflow- 
- ing, counterflowing or periodic changing. High rinse 
temperatures should be avoided to eliminate possi- 

bilities of pickling action. 


ELECTRO- An acid or alkaline dip is especially useful in pre- 
POLISH venting a milky or cloudy film from appearing on 
the dried piece. This dip is also a means of neutralizing 
harmful residues. An acid or alkaline dip is used 
when parts are to be plated following electropolishing. 
These dips are usually operated at room temperature. 


The final water rinse further removes contaminants 
RINSE from the previous cycle. This rinse should be changed 
(Cold) frequently. When no further treatment is required 
this rinse is best used hot, to dry the work rapidly. 
Several compounds may be added to prevent water 
L spotting, improve the appearance and drying of the 

finished piece. These are wetting agents, sequestering 
agents and chelating agents. Since each of these com- 
ACID or pounds act in different ways, it would be best to in- 
qe] ALKALINE vestigate their relative merits or determine, by experi- 
he mentation, which would be most suitable. 


(To be continued ) 
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Western 
Modern Metal Finishing Plant 


By A. W. Cagle, Ch.E. and E. J. St. Amand, M.E., Western Electric Company, Winston-Salem, N. C. 


oo the view that proper engineering planning 
results in greater operating efficiency, operator 
comfort, economic benefits and safety, Western Elec- 
tric Co. has designed and placed into operation at its 
new Lexington Road Plant, Winston-Salem, N. C., one 
of the most modern metal finishing shops in the south. 
The shop is capable of efficiently applying most of the 
common metal finishes to varying work loads of parts 
and components of different basic metals and geometri- 
cal configurations used in the electronic industry. Nor- 
mal fumes and noise from metal finishing processing 
are minimized to the degree that no detrimental effects 
upon adjacent manufacturing operations have occurred 
since its installation over two years ago. Special meas- 
ures are taken for the effective removal of toxic and 
corrosive gases and liquids from rinse and exhaust 
wastes, using highly corrosive-resistant unplasticized 
polyvinyl chloride plastic ducts for this purpose. 

Occupying an area of 12,000 square feet, this half- 
million dollar metal finishing shop can apply 24 differ- 
ent electroplated coatings and chemical treatments. 
Sixty percent of the area is occupied by the processing 
tanks and associated walks. In the remaining space, 
facilities are provided for rinse baths, waste neutrali- 
zation, an exhaust system capable of removing air at 
the rate of 180,000 cfm, a solution control laboratory, 
and rooms for salt fog testing, receiving, racking, in- 
specting, and dispatching. 

The combined facilities permit the application of the 
normal electroplates, surface conversion coatings for 
alloys of aluminum, copper, iron, magnesium, and 
zinc, as well as chromic and sulfuric acid anodizing. 

All processing solutions radiate from the receiving, 
racking, inspecting, and dispatching area. Electroplat- 
ing and associated cleaning tanks are located in the 
north end of the shop while anodizing, aluminum and 
magnesium treatments, and associated cleaning tanks 
occupy the opposite end. Surface conversion coating 
solutions are centrally located. One hundred and forty 
tanks, with a combined capacity of 23,000 gallons, are 
used for cleaning, rinsing and finishing. The tanks vary 
in size from 40 to 510 gallons and, depending upon the 


service for which they are designed, are constructed 
of steel, stainless steel, steel-vinyl plastic lined, and 
laminated fiberglas. The exteriors of all tanks are fin- 
ished with a vinyl based primer and top coat system. 


Power, Water, Steam and Compressed Air 
Services 


Electrical, steam, water, and compressed air service 
lines are run behind and above the tanks (Figure 1). 
Connecting lines are dropped to the individual tanks. 
The total area is supplied with 300 kw of power, of 
which 75 kw is distributed through a control center to 
rectifiers, receptacles, and other equipment. The re- 
maining power is used for the operation of exhaust 
fans. Direct current power for cleaning, electroplating, 
stripping, and anodizing is supplied by selenium recti- 
fiers. Each solution requiring current is serviced by an 
individual rectifier which is supplied with 440 volts a.c. 
The input power is controlled by manually operated, 
continuously variable powerstats, mounted on the rec- 
tifiers located next to the appropriate tanks, except that 
in a few cases control units are remotely installed at 
the tanks where insufficient space requires the rectifiers 
to be located away from the tanks. Rectifier stacks are 
cooled by internally mounted updraft blowers. Other 
rectifier accessories and features include reversing 
switches for electrocleaners, current interrupters for 
copper plating and automatic programming for chro- 
mic and sulfuric acid anodizing. Numerous 110 volt 
a.c. receptacles are located conveniently throughout the 
area for the operation of filter pumps, agitators, and 
portable barrels. 

Lighting for the area is maintained at an illumina- 
tion density of 50 foot-candles at worker level. It is 
supplied by twin-tube, eight foot long fluorescent fix- 
tures and, although not vapor proof, the fixtures are 
coated with a special vinyl protective coating to pre- 
vent corrosion. 

Water requirements are obtained from the city water 
system. The city water averages five grains hardness 
and, for use in gold, silver, nickel, and chromium plat- 
ing, the water is further purified with ion exchangers. 
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Ample rinsing is provided for all processing solutions, 
precaution having been taken to avoid rinsing dissimi- 
lar solutions in the same rinse. The rinse water is piped 
to the bottom of the tanks and flows upward and out 
through overflow dams. 

To increase rinsing efficiency and reduce water con- 
sumption, a partitioning baffle permits 2-stage, cascade 
type rinsing for chrome plating. The flow of rinse water 
to the tanks is controlled by semi-automatic propor- 
tioning valves but consideration is currently being 
given to automatic proportioning valves controlled by 
conductance bridges. 

Contrary to the common practice of allowing waste 
rinse water to spill into open troughs at floor level, all 
waste water is piped from the tanks to concrete neu- 
tralization tanks housed under a separate building ap- 
proximately 20 feet from the manufacturing plant. The 
drainage mains are located in a service pit in front of 
the tanks. One piping system of black iron carries all 
cyanide waste, while a second piping system of high- 
silicon iron disposes of all other waste. In compliance 
with local regulations, cyanide waste is exhaustively 
neutralized while acid waste is adjusted to a pH of 7.5 
to 8.5 before transfer to the city sewer system. Cyan- 
ides are neutralized by chlorination while the pH of 
the acid waste is raised with liquid caustic. 

Generally, all solutions requiring heat are steam 
heated by means of coils constructed of steel, stainless 
steel, or tantalum. Flanged tantalum “hair pin” coils 
are used in the heating of nickel and chromium plating 
solutions and dilute sulfuric acid pickles. A steam pres- 
sure of 15 psi is maintained throughout the area. One 
125 gallon solution, operated at 290-295°F. for the 


black oxidizing of steel, is heated by stainless steel elec- 
tric immersion heaters. The temperature of each solu- 


tion is controlled by an indicating temperature regula- 
tor which opens and closes appropriate steam valves. 
The temperature regulator for the black oxide solution 
opens a water valve when the temperature reaches a 
maximum. The addition of water to this solution re- 
duces its concentration and, consequently, the boiling 


point. 
Fume Exhaust 


The fume exhaust system is constructed from corro- 
sion resistant materials, namely, unplasticized poly- 
vinyl chloride plastic, and plastisol-coated or vinyl- 
painted steel. The exhaust collector ducts are UPVC 
and extend along the back of the tanks and, by means 
of risers, connect to a plastisol coated steel plenum duct 
at the wall. Most of the tanks are 30”, front to back, 
and an exhaust nozzle extends from the ducts to the 
back edge of each tank. A “push-pull” system is em- 
ployed on tanks 36”, front and back, compressed air 
being used to obtain push. The various solutions are 
exhausted in accordance with suggested standards of 
the American Standards Association. In addition, a 
slight amount of exhaust is provided for hot water 
rinses to minimize moisture in the area. From the plen- 
um at the wall, the fumes continue to be drawn upward 
by three 60,000 cfm exhaust fans and are passed 
through six centrifugal, wet-wash scrubbing towers and 
are emitted to the atmosphere through stacks. This 
fume removal system has proved successful both in 
keeping the processing area free of irritating fumes 
and in preventing the escape of fumes into the outside 
atmosphere which, if brought back into the manufac- 
turing plant through its nearby ventilating system, 
would damage delicate electronic equipment. 


Fig. 1. Cross section through metal finishing process line. 
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: 1. Cyanide rinse tank 25 
2. Cypress tank support 
3. Acid-proof brick (26 
4. Reinforced asphaltic membrane g eC 
5. Reinforced concrete sub-floor a) : 
o. Cyanide-bearing waste drain (18) gest 
g. Leveling foot pads 
10. Support for fume duct and piping 
11. Lateral fume collector duct 
12. Acid dip tank | 
13. Air header 
14. Water header 20 
16. Temperature regulator 
17- Fume inlet nozzle eomescnse— | 
49 


Fig. 3. View of cleaning and plating tanks 

including piping and exhaust system. 

Racking area may be seen in upper left 

of picture. Typical subway grating aisle 

in left foreground and bridgecrane rails 
are at top of picture. 


Fig. 2. View of neutralizing system con- 

trol building and background view of 

scrubbers, outside plenum and exhaust 

stacks on west side of manufacturing 
plant. 


Fig. 4. Closeup view of nickel barrel 
plating installation showing ampere-hour 
meter and rectifier controls, removable 
anode and cathode bars, and flanged 
tantalum heating coils. Rectifier is back 
of column. Eyewash fountain and emer- 
gency shower is one of seven serving 
the area. 
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Fig. 5. View of solution analysis labora- 
tory. A fuming hood is provided, but 
not shown. 


Fig. 6. Inside view of chemical waste 
treatment building. The chlorinator is in 
center, sampling pumps are at right. 


ment building; main contro! rack is at : 
left. Manhole covers give access to gas- 
tight basins. 4 


Fig. 7. Interior of chemical waste treat- : por 
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The complete fume exhaust system accounted for 35- 
40% of the total cost of the finishing shop. Approxi- 
mately 24,000 pounds of UPVC duct was used in the 
system, at an estimated cost of $3.75 per pound, includ- 
ing engineering design, fabrication and installation. 
The cost of UPVC is approximately 2.5 times the cost 
of a steel duct coated with 40 mils of plasticized PVC, 
but the anticipated maintenance-free life of the UPVC 
is 15 years, which would offset considerably its higher 
initial cost. 

Five exhaust nozzles constructed of plastisol-coated 
steel in lieu of UPVC were installed at concentrated 
acid and alkali tanks to determine the comparative use- 
ful life of these two materials. After one and one-half 
years of usage, the ducts and nozzles show no signs of 
deterioration. 

Only one 60,000 cfm fan is kept in operation when 
the finishing shop is not in operation, to exhaust cor- 
rosive vapors from the immediate area and to conserve 
heat. During the summer months, however, all three 
exhaust fans are run nights during the week to assist in 
cooling the remainder of the plant building. 


Acid Proof Floor and Coatings 


All processing equipment is located over 9,000 square 
feet of acid-proof flooring. The floor is composed of a 
six inch reinforced concrete sub-floor coated with a +,” 
minimum asphalt-fiberglas-fabric impervious interliner 
which is topped with one and one-fourth inch to two 
and one-half inch thick acid proof brick. The two and 
one-half inch thick brick is used on the vertical wall of 
the service pit. The bricks are joined together with a 
furane resin base cement. All edges and corners of the 
interliner are doubly reinforced with glass fabric. 
Twelve inch wide gullies run the entire lengths of the 
service pits and serve to drain off spillage and drag-out. 
All acid-proof surfaces are sloped toward the gullies. 
Five foot wide subway grating covers the service pit 
and also serves as an aisle. The use of grating for aisles 
reduces worker fatigue and circumvents the traditional 
“plater’s wet feet.” 

Measures have been taken to protect the masonry 
and steel structures of the metal finishing shop. The 
masonry has been coated with a sealer-primer and 3-5 
mils of top coat, both vinyl-based materials. All steel 
structures were sandblasted, primed, and coated with 
vinyl materials. A pleasant color scheme of “sea-foam” 
green for vertical structures and “eye-rest” green wains- 
coting were applied. The ceiling is a semi-gloss white. 


Drying and Auxiliary Facilities 


Hot air, centrifugal driers and compressed air are 
used for drying the plated or treated work. Two types 
of hot air driers are used. One type, equipped with noz- 
zles to impinge hot air onto the work surfaces, is used 


Fig. 8. Main control and instrument rack inside treatment build- 
ing. Potential-cell assembly on wall at left. 


primarily on intricately shaped parts. A second type 
circulates hot air within a 3’W x 8’L x 3’D insulated 
tank and is used to dry simple shapes such as panels 
and rods. In practice, work is suspended from rods 
positioned near the tops of the hot air driers. Com- 
pressed air is necessary to remove moisture from blind 
or tapped holes and from coatings that cannot be heat- 
ed above 180°F. All barrel plated work is dried in a 
variable speed, electrically driven centrifugal drier. 

A solution control laboratory, a mechanical prepara- 
tion room, and a chemical storage room are located 
adjacent to the processing area. The laboratory is com- 
plete with modern analytical equipment and is used to 
analyze periodically all the various solutions used in 
processing. Two liquid honing machines, two buffing 
machines, and a ball burnishing machine comprise 
mechanical preparation facilities. Isolation of this type 
of equipment in a separate room has measurably re- 
duced noise. The chemical storage room is not a pri- 
mary storage area but serves to store partial packages 
of chemicals and provides accessibility to chemicals 
frequently used. A salt fog test cabinet for use by in- 
spection personnel occupies an enclosure behind the 
storage room. 


Summary 


This metal finishing shop is a giant’s stride from the 
usual job shop type where inadequate attention is too 
often given to a number of things, the more important 
of which are: facilities arrangement, material handling, 
waste disposal, construction materials, fume exhaust, 
lighting, noise, and safety equipment. The planning 
that included the latest in design of facilities, layout, 
safety and operator comfort is evident in every phase 
of this modern metal finishing shop. 
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FINISHING POINTERS 


How Much Air? 


By J. B. Mohler 


T is difficult to face the demands of nature that 

cost money. Waste treatment and air pollution, 
for example, are only now receiving the attention 
necessary to the well being of the public. Ventilation 
of toxic, unhealthful and obnoxious fumes, as a 
further example, is no longer merely a recognized 
problem. Sound standards of engineering practice have 
been established to properly hood and vent cleaning, 
pickling, and plating tanks. However there is one 
phase of the ventilation problem that is ignored too 
frequently. This is the elementary balance “air in = 
air out.” Plating lines are designed on the assumption 
that the air pressure inside the building will be the 
same as the pressure outside. If this is true, then a 
given size blower will move the proper quantity of 
air through hood openings, into the ducts and finally 
up the stack. Handbook listings specify air velocities, 
slot opening sizes, duct sizes and pressure losses in 
the ventilating system. All but the unusual cases can 
be estimated from established data. It is remarkable 
that ventilation engineering can advance to the hand- 
book stage and the problem of air supply can still 
be ignored. The necessity for make-up air is plainly 
recognized' but often ignored. Perhaps it is the cost 
item that finally discourages management. Perhaps 
it is only that it is reasonable to assume that if air 
is taken out that it has to come in. Or, perhaps, there 
were enough air inlets but the ventilation engineer 
did not forsee that the workers would stuff them full 
of rags during cold weather. Whatever the reasons 
might be, proper inlet air is not always provided. 

F. W. Arnt! estimates that it will cost $100.00 per 
year to heat make-up air flowing at 1000 cfm. Yet 
a look at some common experiences shows us that an 
inadequate provision of air is false economy. It is 
possible to restrict incoming air so that the ventila- 
tion system will not function properly. However this 
usually is not the case. The exhaust blowers are of 
sufficient capacity to pull air into the room regardless 
of minor restrictions. The plating room merely operates 
under a slight vacuum with air coming in wherever 
it can enter: under doors, around loose fitting win- 
dows, and through every available crack and hole. 
Doors become difficult to open against the partial 
vacuum, creating a safety hazard. Drafts are uncon- 
trollable, shifting suddenly from the source of a 
natural leak to the entry created by an opened door. 
Occasionally the problem is faced because of diffi- 
culty in keeping gas burners operating. Comfort of 
the workers becomes a serious problem during winter 
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months. Unfortunately, the dollar savings are small 
with this undesirable situation. Cold air that leaks 
into the room puts a demand on the heating system 
even though a part of the air is not heated to a com- 
fortable level by the time it reaches the exhaust inlets. 
There is little doubt that the losses in productivity 
due to a low comfort level will offset the difference 
in cost between proper provision for air and the 
too common condition of uncontrolled drafts. 

The solution to problems of this type belongs in the 
field of heating and ventilation engineering. Qualified 
personnel in this field are well acquainted with means 
to supply any quantity of clean, properly heated air 
with the lowest draft levels in keeping with the de- 
mands for air flow. A little imagination will suggest 
some means to accomplish the desired conditions to 
any technical minded person. It is not necessary to 
dwell on the location for air entry, heating, air con- 
ditioning and filtering. On the other hand, we can 
take a look at the basic problem. 


Air Makeup 


The problem is concerned with mixing of air: mix- 
ing of makeup air with room air. The ratio of makeup 
to room air is of prime importance. For example: 
Suppose that we set up a small plating department 
with an air exhaust of 2000 cfm. in a room 200 x 600 
feet. The volume of room air for a 20 foot ceiling 
will be several million cubic feet or 1000 times the 
one minute flow of makeup air. In this case the natur- 
al leakage of makeup air will be adequate and no 
special provision will be necessary. Now, suppose we 
have a 60 x 20 x 10 foot room with an exhaust 
demand of 12,000 cfm. Here the ratio is one or ihe 
air flow per minute will be equal to the volume of 
the room. This is near an extreme case but quite 
possible where a high production plating department 
is boxed into a single room. If a large quantity of 
air is to be moved through a small space then means 
of reducing the total flow should be considered. Push- 
pull ventilation is one possibility. In this system air 
is blown from the front edge of the tank toward ihe 
slot opening. High pressure or low pressure air is 
used to direct the fumes into the exhaust. Another 
possibility is to scrub and reuse the air: however 
this is limited to fumes that will not be a health 
hazard in the event of a failure in the scrubber. These 
are matters of increasing the efficiency and, of course, 
there are always alternative design possibilities to 
increase the efficiency of any system. Manufacturers 
and suppliers are ready to discuss efficient ventilating 
systems. However, let us return to the point of this 
discussion. The problem of makeup air is a part of 
complete planning. A ventilating system can be de- 
signed that will work independently of the source or 
temperature of the air. Design for a properly condi- 
tioned supply of air may be provided only if it is 
requested. If it is only a matter of personal comfort 
it may be overlooked as an engineering factor. If so, 
then we are not taking into full account the human 
factor that is most important of all to productivity. 
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Introduction Vacuum Metalizing 


By M. A. Self, president, and John Scharnderg, research & Development, Bee Chemical Co., Logo Division, Chicago, Ill. 


The Vacuum Metalizing Process 


ACUUM wmetalizing, as used in this discussion, 

refers to the process of depositing on metal parts 
a thin continuous layer of aluminum by vaporizing 
the aluminum and condensing it on the parts while 
under a high vacuum. Briefly, the following steps are 
involved. The parts to be metalized are usually first 
coated with a resin system. This coating is called 
the base coat. The base coat is baked so as to be cured 
(free of volatile solvents), then the parts are placed 
in a vacuum chamber. Aluminum staples are hung 
on tungsten wire filaments near the center of the 
vacuum chamber. The filaments are connected io a 
source of electricity. The atmosphere in the chamber 
is reduced to 0.5 microns of mercury pressure or 
lower. The temperature of the filaments is raised io 
1200°F., which causes the aluminum to melt and flow 
over the filament surface. An increase in temperature 
to 1800°F., evaporates the aluminum which then radi- 
ates from its source, coating all areas in a direct 
line with a thin film of aluminum. The parts are re- 
moved and given a protective top coat of resin. 
Metals and alloys other than aluminum may be 
evaporated and substrates other than metal are often 
used; however, this article will be restricted to these 
two materials. 


The base coat serves a multiple purpose and for 
that reason is the most critical part of the system. It 
must adhere to the substrate and, barring other sur- 
face treatments, must furnish a measure of corrosion 
protection. The base coat must furnish adhesion to 
the vaporized aluminum and must be formulated so 
as to cure thoroughly in a reasonably short time, so 
that the film will not expand or contract excessively 
when the top coat is cured and cooled. 


The top coat is applied for protection of the alumi- 
num and is the essential portion of the system for 
good abrasion resistance and other surface properties. 
Frequently, transparent pigments and dye are incor- 
porated in the top coat when color is desired. 

Many problems encountered with vacuum metaliz- 
ing metal can be overcome with proper formulation 
of the base and top coats. Other problems may occur 
because of improper application. 


Methods of Application 


The normal methods of paint application used with 
any other finish can be used with vacuum metalizing 
finishes. Hand or automatic spray, electrostatic spray, 
flow coating, and dipping are all suitable for produc- 
tion. In general, the limitations of each method for 
normal paint applications will hold true for vacuum 


Fig. 1. 72” metalizer displaying 
the racking technique for stamped 
steel lamp bases. 


(Courtesy of F. J. Stokes Corp.) 
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Fig. 2. Converyorized dip tank and 
force drier for application of metal- 
izing base and top coats. 


metalizing coatings. It is essential that the base coat 
be as smooth as possible, since brightness of the 
aluminum film is dependent upon the smoothness of 
the base coat. It may be necessary to eliminate one 
or more of the most desirable method of application 
to achieve an adequately smooth, level film. Another 
factor is obtaining sufficient film build up to smooth 
out the surface of a rough casting or stamping. With 
many finishes, thicker films may be applied by spray- 
ing than by other application techniques. The choice 
of application method is determined, for the most 
part, by the shape and size of the part. 


FLow CoaTINnG 


Base and top coat application by flow coating is a 
widely accepted method. Flow coating as used in con- 
junction with vacuum metalizing is often somewhat 
different than the more common methods. The spider 
or rack which is used to support the parts in the 
vacuum metalizing chamber is also used in the flow 
coater. The body of the flow is a horizontal cylinder 
or oval split down its axis. Along the back side is a 
manifold which has atomizing nozzles spaced approxi- 
mately six inches apart. The unit is equipped with a 
positive displacement pump which will deliver the 
vehicle under 25 to 35 psi and a suitable filter to pre- 
vent dirt washed from the parts being redeposited. 

The operation involves: placing the spider in the 
flow coater, closing the lid, and turning on the fluid 
pump. The spider is rotated by hand. After the parts 
are coated, the pump is stopped and the parts are 
spun rapidly or slowly to remove excess material 
before removal from the flow coater. This particular 
portion of the cycle must be worked out for each 
application. After being removed from the flow coater, 
the spider is immediately placed on a rotator which 
revolves the latter at from twelve to fifteen revolutions 
per minute until the coating is dry to touch. Only a 
small amount of coating liquid (about two gallons) 
is required in the flow coater since the material is 
continuously recirculated. 

Flow coating has certain limitations. Partially 


closed parts such as bottles do not adapt well to flow 


coating. Also, if any portion of the part must be 
masked this limits the flow coater’s usefulness. Large 
parts require that special precautions be taken for 
successful flow coating. For example, it is not easy 
te flow coat a part having the approximate dimen- 
sions of six by thirty inches. In this instance, due to 
space limitations in the plater, the long dimension 
would have to be parallel to the axis of the spider. 
This would make it difficult to prevent runs and sags 
while maintaining sufficient viscosity and solids io 
obtain good build on the part with uniform thick- 
ness. The best results are generally obtained when 
the long axis of the part is mounted at approximately 
forty-five degrees to the axis of the spider and which, 
by necessity, restricts the size of the part. Due io 
slight irregularities in film thicknesses, flow coating 
does not lend itself well to the application of tinted 
top coats. In addition, the spider must be stripped 
frequently; otherwise the pump-down cycle of the 
metalizer may be increased due to solvent entrap- 
ment. 


Dippinc 


Dipping is more generally used for small parts 
or for novelty pieces where slight irregularities in 
the base or top coat are not objectionable. The limi- 
tations of flow coating also hold for dipping. To ob- 
tain good flow out and leveling it is necessary to use 
a viscosity range of 17 to 19 secs. in a *2 Zahn cup. 
At this viscosity, the paint frequently has insufficient 
resin solids to give a desirable build on rough stamp- 
ings or castings. If the viscosity is increased along 
with the solids, poor leveling and flow out often 
result. 


SPRAYING 


Hand spraying is frequently used for the applica- 
tion of metalizing base and top coats. One of the 
limitations is the necessity of having highly skilled 
spray personnel. The bright aluminum film accentuates 
any irregularities in the base coat. Most any size 
or shape part can be satisfactorily hand sprayed; how- 
ever, the various other application methods should 
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(Courtesy Wm. A. Finkbeiner) 
Fig. 3. Eight station rotator for air drying of flow coated parts. 


not be overlooked as they may be more economical. 
A shop planning to go into custom vacuum metalizing 
on a commercial basis should have equipment avail- 
able for more than one application method. The 
normal shortcomings of hand spraying, namely, orange 
peel, dry overspray, not holding to corners, etc., 
must be closely controlled. Greater care must be taken 
to insure that the atomizing air is as clean and free 
from oil as is feasible. With normal painting, a small 
amount of oil is sometimes not highly objectionable 
but oil in metalizing base coat will outgas during 
the metalizing cycle and prevent the aluminum from 
depositing in that area. 

Automatic spraying is generally restricted for use 
with small parts that can be rotated or parts having 
little in the way of contours. When ihe equipment 
is properly set up, an exceptionally uniform coating 
may be attained at low cost, and rapidly. Tinted top 
coats can be applied with very good results by both 
hand and automatic spray. 

Electrostatic spraying of the base and top coats 
is becoming increasingly popular. It, too, cannot be 
used for all parts. An example is a reflector that is 
very deep in comparison to its diameter. Paint will 
tend to build up around the edge usually before sufh- 
cient build has been obtained deep in the throat. 
Electrostatic spraying is often satisfactory, frequently 
producing very even coverage of the parts. This is 
particularly important when applying tinted top coats. 
This is also an economical method of applying paint 
to metal or other conductive surfaces from a material 
point of view, since there is little overspray. 


Baking 

The next consideration in vacuum metalizing is 
the oven for curing base and top coats. Direct or 
indirect fired gas or electric ovens are most commonly 
used. Infra-red ovens often cause certain problems 
that are difficult to eliminate. The color and gloss of 
objects being baked have some effect on the effi- 
ciency of infrared type ovens. Clear coatings, which 
are normally used for most base coats, are most 
adaptable to infrared ovens since the coating itself 
is penetrated by radiation and the surface beneath is 


heated causing curing of the film from the inside 
out. The opposite is true for the top coat since the 
radiant energy is reflected by the aluminum film back 
through the top coat with undercuring often re- 
sulting. 

When the metal substrate is not uniform in thick- 
ness and the part is heated with radiant energy, sur- 
face temperatures often vary widely. It must also be 
remembered that only the side of the work exposed 
to the source of energy can receive radiant heat 
since infra-red rays behave similar to visible light 
rays which travel only in straight lines. 


For the average job shop, batch ovens of the 
convection type are quite satisfactory, and are fre- 
quently the most versatile. This type of oven readily 
lends itself to changing of baking cycles required for 
the different types of coating materials which will be 
used and does not involve consideration of how the 
part may be placed in the oven such as may be the 
case with infra-red. It is essential that the batch 
ovens be equipped with re-circulating fans for even 
distribution of heat and exhaust fans to remove solvent 
vapors and other by-products of the curing cycle. 
Accurate temperature control is also very necessary. 
Complete curing of the coating, although essential 
with the usual baking finishes, is even more im- 
portant with metalizing coatings. In particular, the 
base coat, upon which the vacuum metalized coating 
will be placed, must be thoroughly cured. 


One large company specifies a minimum air ex- 
change rate of 1200 cubic feet per gallon of solvent 
evaporated. The concentration of solvents in the at- 
mosphere may reach explosive proportions if less than 
this amount of air is exhausted from the oven. In 
addition, inadequate air removal can cause solvent 
wash of the coatings, thereby retarding solvent 
evaporation from the paint film. 


Of the three types of convection ovens commonly 
used, the electric and indirect fired gas ovens are most 
satisfactory. Frequently, the products of combustion 
in a direct fired oven can adversely affect the com- 
plete cure of certain resin systems. 


(Courtesy Wm. A. Finkbeiner) 


Fig. 4. Manual flow coater for application of metalizing base 
and top coats. 
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(Courtesy Conforming Matriz Corp.) 
Fig. 5. Automatic spray machine and mask for applying tinted 
metalizing finishes on defined areas. 
Color 


The discussion to this point has been directed to 
vacuum metalizing with little regard to color. Color 
is becoming increasingly important and is of particu- 
lar interest for quality applications such as automo- 
tive components. Until recently, the only colorants 
available were dyes and a few transparent pigments. 
Both types could be incorporated into top coats, 
though many of them produced slightly cloudy films. 
Now a complete range of non-bleeding, light stable, 
transparent colors is available. 

It is possible to incorporate color in a top coat 
either directly by using a tinted lacquer or by em- 
ploying a dip dye system following the application 
of the top coat. The ability to produce parts in color 
at practically no increase in cost by using a tinted 
lacquer in the top coat is a bonus often overlooked. 
The alternate system consists of placing the baked, 
top coated parts in a dye solution for a given period 
of time determined by the color intensity desired. 
Following this, the parts are rinsed in water, thus stop- 
ping the action of the dye, and subsequently dried. 
Opaque colors can be added to specific areas of 
parts which have been metalized and top coated by 
the normal masking and spraying methods. 


Comparison with Chromium Plating 


Perhaps the greatest interest in vacuum metalizing 
is due to it often being used successfully as a sub- 
stitute for chromium plating. Metalizing eliminates 
the need of a buffing operation which constitutes a 
significant cost in chromium plating. 


It is difficult to compare the overall durability 
of vacuum metalizing to chromium plating on steel 
stampings or zinc die castings. The vacuum plated 
film has little, if any, effect on the overall durability 
of the part. The durability is controlled, (1) by pre- 
treatment of the part prior to application of the base 
coat, (2) by proper application of the base and top 
coats, and (3) most important of all, by formulation 
of the base and top coat. 

The chromium plated part will certainly possess 
greater hardness of 8H to 9H pencil hardness as 
well as good toughness, thus affording excellent 
abrasion resistance. 

A quality metalized part will often have salt spray 
resistance superior to that of a similar base part 
which has been chromium plated. Automotive type 
chromium plating often contains minute pin holes, 
which make it possible for corrosive elements to enter 
the film and corrode the basis metal. A metalizing 
system when properly formulated and applied is a 
continuous film, forming a better seal for the basis 
metal. Some breakdown of the metalized part at the 
edges can occur during salt spray tests. This is evi- 
denced only where the film is improperly applied and 
does not cover the basis metal. A base coat possessing 
good build and leveling characteristics will cover a 
fairly rough stamping or casting. But, should one coat 
be insufficient, two can be applied to obtain the neces- 
sary leveling; again without substantially increasing 
the cost. 

Since automotive manufacturers are particularly 
interested in reducing costs, vacuum metalizing ap- 
pears extremely attractive for this field. For example: 
one small part was changed from a chromium plated 
zinc die casting to a vacuum metalized phenolic mold- 
ing with resultant savings of $0.15 per part. Another 
manufacturer is considering use of a metalized steel 
stamping where a chromium plated steel stamping is 
currently produced. This would present an estimated 
savings of $200,000 during the model-year. 

Thus, in comparing chromium plating with vacuum 
metalizing, one must consider the individual part and 
its application to see what specific physical properties 
are required for its end use. It may be that one or 
the other method will clearly provide the superior 
part from the standpoint of desired properties. Metal- 
izing, as noted, with rare exception provides the lower 
cost. Also, metalizing is relatively new in comparison 
with chromium plating and since a great amount of 
research is currently underway to provide better base 
and top coat formulas, it is reasonable to assume that 
vacuum metalizing will expand rapidly in many areas 
heretofore limited to chromium plating. 
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and its Alloys 


By Lester F. Spencer, Finishing Engineer, West Allis, Wis. 


Introduction 

dspam and its alloys have good resistance 

to corrosion; however, there are occasions where 
organic finishes may be required for decoration or 
to serve as added protection. Of all the procedures 
that are available for finishing the aluminum alloys, 
painting is considered the most economical. As to 
the number of operational steps that are required to 
obtain a painted finish, the service conditions must be 
considered. Thus, where the organic finish has a 
decorative function, the procedure employed will re- 
quire a surface that is free from oil, grease or other 
contaminants that might affect the adhesive qualities 
of the finish coat. Where the finish has additional 
protection as its prime purpose, a more elaborate 
system of surface protection is required. 

The degree of protection obtained by a specific 
painting schedule will depend upon a number of fac- 
tors, the more important of which would include:— 
(a) the chemical treatment that is applied to the basis 
metal; (b) the type of primer used over the chemical 
treatment; and, (c) the fizel finish coat. There is 
another variable that can be considered — the alumi- 
num alloy under question. Thus, of the number of 
aluminum alloys that are available, the analyses of 
which are given in Table 1, paint performance is con- 
sidered better? when applied to alloy types 1100 (2S), 
3003 (3S), 6053 (53S), 6061 (61S) and the alumi- 
num clad alloys when compared to alloy types 2017 
(17S), 2024 (24S) and 7075 (75S). The reason given 
is based on the inherently better corrosion resistance 
displayed by the alloys mentioned above. 


Surface Preparation 

The procedures used in painting aluminum differ 
from those used for steel; the largest variable is the 
manner in which the surfaces are prepared for paint- 
ing. In the organic finishing of aluminum alloys, 
preparation of the surface can be considered almost 
as importznt as the selection of the correct organic 
coating. 

Selvent cleaning by swab, brush, tank or vapor de- 
greasing methods is probably the simplest of pro- 
cedures. The hand cleaning methods, which include 
the application of an organic solvent such as toluene, 
naphtha and carbon tetrachloride, either by swab or 
brush, is considered the least effective method and 
should only be employed where the service conditions 
are not highly critical. The immersion of aluminum 
parts in a solvent is slightly more effective than hand 
cleaning; however, a tank solution may readily become 


Organic Finishing of Aluminum 


contaminated by a surface scum of oil or grease which 
may adhere to the work as it is removed from the 
iank. 

The vapor degreasing method is considered the 
most effective procedure and in many applications it 
is satisfactory for the removal of contaminants. The 
parts to be cleaned are passed through a vapor of 
heated chlorinated solvents, such as trichloroethylene 
or perchloroethylene. The time of exposure is about 
30 seconds during which the vapor condenses on the 
parts and the liquid formed washes off the con- 
tamination. Not all types of soil can be removed by 
this method since some of these contaminants may 
tend to break down the solvent. There is a danger of 
hydrolysis and the formation of hydrochloric acid 
if moisture is present. A periodic check of the solvent 
is required in these cases to obtain maximum efh- 
ciency. 


TABLE 1 
Nominal chemical composition of some 
aluminum base alloys' 


H 

= = = = S 
1100 =. 99.0 per cent minimum of aluminum 
1060 99.6 per cent minimum of aluminum 
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Mechanical methods for surface preparation are 
seldom used. However, there are instances where wire 
brushing has improved paint adhesion especially where 
it is incorporated along with a chemical treatment.* 
Due to the danger of warping the work, sand blasting 
is also seldom used. 

The more accepted method of surface preparation 
is a chemical treatment. Thus, an inhibited alkaline 
cleaner, at a concentration of about 4 oz./gal. and 
operating at a temperature from 160 to 190°F., will 
remove light grease, oil, etc. in about 3 to 5 minutes. 
Proprietary cleaner types are available; the more 
recent formulated types contain (1) tetrasodium phos- 
phate inhibited with sodium metasilicate. Other cleaner 
types may contain sodium carbonate or trisodium 
phosphate inhibited with sodium disilicate. 

Alkaline cleaners are formulated to include — (a) 
an emulsifying agent to break up oil and grease into 
small globules and thus obtain a fine suspension; (b) 
a wetting agent to weaken the oil-to-surface bonding; 
(c) a softening agent for hard water to prevent the 
deposition of an objectionable surface film on the 
work; and, (d) a buffer to obtain a maximum con- 
stant activity of the cleaner. Alkaline cleaners are 
frequently considered as a pre-treatment to an acid 
type treatment since by themselves they seldom pro- 
duce a surface that is satisfactory for painting. 

The phosphoric acid type solution provides the 
most easiest chemical method in the preparation of 
aluminum surfaces. The proprietary solutions avail- 
able usually contain phosphoric acid along with alco- 
hols or other organic solvents and serve not only as 
an etching type cleaner but also provide a thin 
phosphate film which will aid in paint adhesion. These 
solutions, which normally require dilution io a desired 
concentration level, may be applied by either dip, 
brush or swab procedure. The time of exposure may 
vary from 5 to 10 minutes at room temperature after 
which it is thoroughly rinsed and allowed to dry 
prior to painting. A phosphate treatment, as applied 
above, is effective under a wide variety of service 
conditions. 

There are a number of hot chemical treatments 
that operate quite efficiently as conversion coating 
methods. The advantage of these coatings, when used 
as a base for organic finishing, is that they are porous 


thereby permitting paint absorption and thus increas- 
ing the corrosion protection of the painted surface. 

Another type of coating that serves as an excellent 
base for painting is that produced by treating the 
metal anodically in a specific electrolyte in such a 
manner as to obtain a protective oxide coating that 
is hard and offers excellent abrasion and corrosion 
resistance. One type of solution employed is the 5 to 
10% chromic acid solution; the film thickness being 
about 0.00005 inch, obtained after a 30 minute im- 
mersion time at a temperature of about 95°F. This 
film thickness depends almost entirely upon the cur- 
rent density and the time of treatment. Another 
widely used process is anodizing in which the elec- 
trolyte is a 10 to 25% sulfuric acid solution. The 
film thickness may vary from 0.0001 to 0.001 inch, 
depending upon factors such as solution strength, 
current density, temperature and time of immersion. 
This oxide film is quite inert, possesses good absorp- 
tion qualities and has excellent corrosion, abrasion 
and heat resistance. 


Wash Primers 


The so-called “wash primer metal conditioning 
treatment” may be classified as a surface preparation 
method; however, it does form a protective film that 
resembles a prime coat. This prime type is basically 
an oil synthetic thermo-setting resin* as exemplified 
by the vinyl-butyral or ethoxyline type.* Phophoric 
acid is added just before use which will render the 
resin insoluble. This subsequent reaction, with the 
resin, the zinc chromate pigment and the metal sur- 
face, will produce a hard coating that exhibits good 
adhesion to any subsequent coating. Before this type 
coating is applied, vapor degreasing or other form of 
cleaning is required. 

The function of the “wash” primer is to eliminate 
the need for pre-treatment of aluminum. In accordance 
to Wernick and Pinner,’ the two pack primer, which 
is known as the “reactive type” wash primer, has the 
disadvantage in that it must be mixed immediately 
before application. It is applied either by spray or 
by dipping and the baking temperature may vary 
from 350 to 600°F. during which the reaction neces- 
sary to produce the desired coating occurs. The one 
pack primer, which is also known as the “reacted 


TABLE 2 


Two Pack Primer® 


Base GRIND % (wt.) DiLueNnt 


One Pack Prrmer® % (wt.) 


Vinylite resin (XYHL) Phosporic acid 3.6 Chromic acid solution (33%) 1.40 
Basic zinc chromate 6.9 3.2 Vinyl butyral «2100.95 
1.1 Isopropyl alcohol, or, 10% phosphoric acid (85% } 

Isopropyl alcohol, or, ethyl alcohol 13.2 10.95 
ethyl alcohol 48.7 Ethyl alcohol (95%) — 62.20 


Batyl alcohol 


.0% Butyl alcohol 


Chromic acid and acetone-phosphoric acid solution are first stirred together and poured with stirring into a 


solution of the resin in the ethyl alcohol which has been warmed to 110°F. After 20 minutes the butyl alcohol 


is added. 


ae 
ae 
a 
of 
%(ot.) 
80.0% 


TABLE 3 
Characteristics of some dry air finishes‘ 


Property Oil Hard Gloss Alkyd 


Paint Paint 


Chlori- 
Pure Bitumi- nated Vinyl 
Phenolic nous Rubber 


Adhesion to Aluminum. Good Fair Good 


Fair Fair Fair Good 


Durability to weather__ Very Good Good Very Good Good Fair Good Good 


Acid resistance Poor Poor 
Alkali resistance __... Very Good Very Poor Poor 
Water resistance ______. Fair Fair 
Performance under 

ground Poor 
Drying time, hrs. —___. 4/8 
Application _____ i Fair 
Good 


Good Very Good Very Good Very Good 
Good Very Good Very Good Very Good 
Excellent Very Good Very Good Very Good 


Fair Excellent Very Good Very Good 
4/8 1/4 1/2 %-1 
Fair Easy Fair Difficult 
Good Difficult Difficult Difficult 


stable” primer, has the dual advantage in that it 
does not have to be mixed with each application and 
that it is both easier to apply and cheaper than the 
two pack primer. However, the adhesion* and pro- 
tective values of the one pack primer is not as high* 
as the two pack primer. A typical composition of 
these primer types is given in Table 2. 

According to Marsh,® the two pack etch, or wash 
primer, has good adhesion to bare aluminum as well 
as to aluminum that has been anodized or chromate 
pickled, while the adhesion of the single pack primer 
is slightly inferior. Since the two pack primer is usually 
discarded 6 to 8 hours after it has been mixed, spray 
application is preferred over dipping. Etch primer 
coatings are highly flexible,* and have been bent 
through 180 degrees or elongated 214% without 
damage. 


Primers 

The anticipated service conditions will govern the 
selection of a primer coat. For severe service, Wray” 
has stated that the primer should contain a pigment 
that has good corrosion inhibiting properties and be 
made with a vehicle that has good resistance to mois- 
ture penetration. The zinc chromate primer is satis- 
factory for severe service; this being formulated with 
zinc chromate pigment added to a phenolic and/or 
alkyd resin base. This primer air dries quickly; it 
usually is dry to handle in about 5 minutes. Parts 
coated with this primer should not be left in storage 
for too long a period since the paint film progressively 
polymerizes' or hardens, and it is difficult to obtain 
good adhesion with the next coat. 

The vinyl base primers are recommended for use 
over a “wash” coat; the vehicle being a vinyl resin 
while the pigment is usually a zinc chromate. Wry 
has indicated that the vinyl base primers when pig- 
mented with aluminum powder are especially effective 
for some applications where the metal is to be im- 
mersed in salt water. 


*Ed.—However, work conducted by Malloy, Soller and 
Roberts on ultracentrafuge adhesion testing gave values of 
12,000 psi for a “one-pack” primer and only 1,550 psi for a 
“two-pack” system. [Paint, Oil, Chem. Rev., 116, No. 18, 
14 (1953) ]. 


Primers may be clear or lightly pigmented as those 
used on metals other than aluminum. Thus, unpig- 
mented phenolic base primers are used on washing 
machine parts for chemical and moisture resistance 
and the alkyd base primers, pigmented with white 
titanium dioxide, are used on electric refrigerator 
parts for adhesion and flexibility. Other pigment types 
that have been used successfully include zinc tetra- 
oxychromate, stontium chromate, ammonium ferrous 
phosphate and iron oxide, by themselves and in com- 
bination with zinc chromate. Lead containing pig- 
ment should be avoided since it accelerates the ap- 
pearance of pit corrosion. 

It may also be necessary to prime individual parts 
of an assembly before they are joined. In addition, 
if aluminum will be in contact with a dissimilar metal 
such as copper or steel, special precautions must be 
taken to avoid galvanic action. Thus, special sealants 
are used in joints between different parts of an 
assembly and on all faying surfaces where moisture 
may gather, this being particularly necessary where 
dissimilar metals are in contact. Seaplanes, trailers, 
boats, motor vehicles, and railway car construction 
use a considerable amount of sealants as an added 
precaution in resisting severe corrosion conditions. 

Sealing compounds include zinc compounds, zinc 
chromate impregnated tapes and aluminum pigmented 
pastes. Zinc chromate sealants range from those with 
about a 98% solids content to a paste form which 
contains but 60% solids; the latter type being brushed 
or extruded on a particular area. Zinc chromate 
tapes are particularly efficient provided care is taken 
during application. The precaution is necessary as 
it does not cold flow under pressure, especially in 
seams, and loose fastenings may result. These com- 
pounds and tapes are not affected by low temperature. 
In addition, they tend to remain tacky and flexible in 
seams and joints for long periods of time. 

Neoprene tape, coated with a thin film of zinc 
chromate, has given satisfactory results in sealing 
seams. Aluminum powder in a non-drying vehicle is 
also used as a sealing compound where the yellow 
color of zinc chromate is objectionable. 

The primer used should be compatible with the 
top, or finish coat, and have good. adhesion to the 


. base-metal..It-should.also. be relatively unaffected by 
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TABLE 4 
Characteristics of Baked Finishes* 


Typical Baking Conditions 


Temperature, °F. Time (min.) 


Adhesion to 
Aluminum 


Special 


Properties 


Alkyd 
Urea-formaldehyde 

Melamine-formaldehyde 
Vinyl 
Epoxy (ethoxylene) 
Styrenated alkyd 
Oleoresinous 
Bitumen/drying oil 


20 to 30 


30 Great durability 
30 Hard and fast to light 
Hard and fast to light 

5 Good chemical resistance 
30 Excellent | Extreme chemical resistance 
20 Good Good durability 
45 Fair Cheaper than above 
30 Fair Price very low 


volatile solvents used as thinners for subsequently 
applied finishes. The success of a finishing schedule is 
dependent to a great degree on the primer selected, 
since the primer must act in the role of an adhesive 
to bond itself securely to the metal and to cement 
firmly in place the finish coat applied over it. 


Final Finishes 

Paint materials that are used for final finish coats 
usually are the synthetic resin formulations of the 
lacquer or enamel types. These materials are offered 
in a wide price range which makes it possible to 
select an organic finish that will meet both the service 
tequirements and the cost limitations. Lacquer coatings 
are formulated of either cellulose nitrate or acetate 
plus other resins and plasticizers in a suitable solvent 
and may be pigmented if desired. An enamel is a 
formulation which consists of a resin plus a plasticizer 
and a suitable solvent. A varnish or lacquer base may 
be used. Enamels are always pigmented. Varnishes 
are also used as finish coatings; these being formu- 
lated with a resin plus a drying oil and driers in a 
suitable solvent. When the proportion of drying oil 
to resin is large, the term “long oil varnishes” is em- 
ployed. Varnishes may be pigmented, if desired; how- 
ever, they usually are not. 

There are a number of resins that can be used; 
a few of these synthetic resins employed in paint 
formulations include the thermoplastic styrenes, poly- 
amides, acrylates, ethyl cellulose, vinyls and alkyds 
and the thermosetting melamines, silicones, phenolics, 
ureas, urea-formaldehydes and the furanes. 

It should be remembered that formulations for final 
finish coats are essentially custom made. Thus, the end 
use and the service requirements of the manufactured 
item to be coated must be considered before a finish 
recommendation is made. A few comments as to the 
characteristics of various formulations may be given. 


The cellulose nitrate or acetate lacquers are quite 
resistant to water and gasoline, but have poor per- 
formance when in contact with salt water, alcohols 
and oils. In addition, they may become brittle upon 
exposure and may discolor when exposed to sunlight. 
These detrimental characteristics, in accordance to 
Reynolds,' may be modified by the addition of some 
of the above mentioned resins which considerably im- 
prove one or more of the lacquer characteristics. 

Clear methyl-methacrylate lacquers form a finish 
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coat that is transparent, exhibits excellent adhesion 
properties and is hard, abrasion and weather re- 
sistant. This film is thermoplastic which indicates 
that it may soften above 180°F. The field of appli- 
cation is a protective film to retain the natural decora- 
tive appearance of aluminum on either exterior or 
interior applications. 

The enamel coating of the alkyd resin type, which 
is usually a modified glycerol phthalate with a plas- 
ticizer in a hydrocarbon solvent, is a durable coating 
that has excellent adhesion, flexibility and non-chalk- 
ing on weathering. It will air dry slowly; however the 
formation of a hard film may be expedited by baking 
at 180°F. 

In the event that good abrasion and wear resistance 
is required, the urea and the urea-formaldehyde syn- 
thetic resin enamels are recommended. However, they 
are not suitable for exposure to weather unless modi- 
fied. This type of finish is usually specified for re- 
frigerators and other household items; the parts being 
baked at about 250°F. 

The various types of phenolic resin varnishes that 
are available will form a hard, glossy film; however, 
they have a tendency to become brittle. If properly 
formulated, they possess good adhesion and high 
resistance to most chemicals with the exception of 
strong alkalies and oxidizing agents. These films are 
thermosetting and requires a bake usually between 
250 and 350°F. This type of finish is widely used 
for food containers and tank car linings. 

The melamine resins in a suitable solvent, such as 
butyl alcohol, are used on metal furniture and other 
household equipment. They are characteristicized by a 
quick drying surface which is resistant to sunlight 
exposure and water. Since these resins are also thermo- 
setting, a baking temperature of about 350°F. is re- 
quired. There are other synthetic resins that may be 
formulated, or modified, to produce excellent plastic 
films. Of those, the silicones and the polyamides appear 
to possess excellent properties.’ 

Specialized Finishes 

The bituminous paints, which are known in the 
finishing field as japans, are usually formulated with 
a bituminous material such as asphalt to which driers 
and drying oils in a suitable solvent have been incor- 
porated. This material may be pigmented and is 
commonly applied to aluminum for protection in a 


(Concluded on page 69) 
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Plating and Anodizing Rack Design 


By Henry Kraus, chief Engineer, Davies Supply & Mfg. Co., St. Louis, Mo. 


A PLATING or anodizing rack is 
a tool having a primary function 
of conveying the parts to be treated 
through their cycle. While fulfilling 
this primary function, the rack must 
also serve the additional purpose of 
holding the part in position to give 
good processing results, such as pro- 
viding proper drainage, minimizing 
gassing effects, properly exposing the 
parts to the anodes (or cathodes in 
case of anodizing) and, where needed, 
conveying current to the parts. In 
short, other than the controls that the 
plater can exercise on the plating 
chemicals and the current source, the 
rack is the only aid available to him to 
produce the best possible plating or 
anodizing results. With the afore- 
mentioned in mind, it is not difficult to 
see that proper rack construction and 
design is an essential ingredient of the 
modern metal treating process. It is 
important for everyone in the metal 
finishing field to know the basis of 
rack construction and the materials 
used, not only for the purpose of manu- 
facturing his own racks, but in order 
to request and properly to evaluate the 
racks manufactured by others for his 
use. Proper rack design and the eco- 
nomical operation of the plating 
process cannot be separated. It would 
be wonderful to have a universal rack 
which could be adjusted or changed to 
fit every part to be treated. However, 
this has never been perfected and the 
chances of it being perfected are quite 
slim. We must recognize, therefore, 
that the most successful plating process 
is still the one which operates with a 
rack specifically designed for it alone. 
This fact makes an understanding of 
fundamental rack construction and de- 
sign essential to everyone responsible 
for results in the electroplating field. 


Rack Design Terminology 


Rack manufacturers through the last 
few years have developed a group of 
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terms which is beginning to receive 
universal acceptance in the plating 
field. It is helpful for everyone in this 
field to have a knowledge of these 
terms in order to hold misunderstand- 
ings to a minimum. 


AUXILIARY ANODE: 


An anode which is an integral part 
of the plating rack, located near the 
part to be plated, and designed in such 
a way that it will aid the regular anodes 
in the plating tank. The auxiliary anode 
can be either conforming on the ex- 
terior of the part or located in the 
interior of the part, such as a hole. It 
is usually connected to the anode part 
of the current cycle but can be bipolar, 
in which case it does not have direct 
connection to the anode. 


COATING: 

A protective cover placed over the 
rack, non-metallic and non-conductive, 
and resistant to the solutions through 
which it is to be carried. 


METAL 


Gravity Contact: 

A contact holding the part by de- 
pending on the gravity of the part only. 
This is usually a hook through a hole 
in the part which allows the part to 
move freely. 


PositivE ContTAct: 


A means of holding the part so that 
movement is almost impossible. 


Rack SIze: 


Rack size refers to the actual area 
in which parts can be placed on the 
rack and still be treated successfully. 
This term encompasses only the area 
which is located the required distance 
below the surface of the solution and 
is the proper distance from the bottom 
of the tank. The area is limited also by 
the position of the anodes and the 
position of the next rack in the direc- 
tion of travel. Fig. 1 indicates the 
method of specifying rack size. 


REPLACEABLE CONTACT: 

Replaceable contact is a contact 
which can be removed and replaced 
without extensive changes to the plat- 
ing rack and without requiring recoat- 
ing or repair to the coating or the 
rack. 


RosBeER: 


The portion of the rack, usually 
cathodic, placed near a part or a sec- 
tion of a part to be plated, in such a 
manner that it will take some of the 
plating upon itself, and thus decrease 
the amount plated upon the part. 


SIGNIFICANT AREA: 


Area defined by the manufacturer on 
which plating is essential. 


SPLINE: 


The part of the rack constituting the 
main member, generally the parts on 
which the contacts are located. The 
term spline is derived from the word 
spine which was formerly used, and 
more accurately described the part. 
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Fig. 2. Spline Formations 


Fig. 2 shows the various spline forma- 
tions available. 


TRIMMING: 


Removing that portion of the rack 
coating required to make electrical con- 
tact or otherwise serve the function 
of the rack. 


Rack Design Principles 


Knowledge of rack design is im- 
portant to both the rack maker and the 
rack buyer. It is the plater who knows 
better than anyone the capabilities and 
limitations of his plating equipment. 
The plater’s knowledge of the princi- 
ples of rack design is an invaluable aid 
to the rack designer in discussing prob- 
lems, and also enables the plater to 
know what to demand and expect from 
the rack manufacturer. 

In order to begin the design of a 
rack, the essentials of the rack size 
(refer to Fig. 1), the type of plating 
bath and its specific characteristics 
and, of course, the critical area of the 
part to be plated must be known and 
defined. 

Of equal importance before proceed- 
ing with the rack design is the con- 
sideration of the rack economics in the 
light of each plating problem. One of 
the first and biggest temptations is to 
place as many parts as possible on a 
rack. Quite frequently this can increase 
the labor, due to racking time involved, 
resulting in an unbalance of work 
load. The time required to rack should 
not be longer than any other step 
of the plating process. In the case of 
automatic equipment, racking time is 
definitely limited by the rack interval; 
time required to load and unload fix- 
tures will determine whether or not the 
machine may be unintentionally run 
with empty rack spaces. Further, 
crowding parts makes racking more 
difficult, often requiring two hands and 
possibly resulting in damage to the 
rack. In addition crowding the rack 
usually increases the possibility of re- 
jects. 


Occasionally, the plater discovers 
that the particular part to be plated 
requires more spacing between parts 
than he had estimated and, as a result, 
he may not be able to meet production 
schedules. In that case it is helpful 
to consider using auxiliary anodes be- 
cause these can now be made inexpen- 
sively and in such a way that they can 
be attached or removed easily and need 
not travel through the whole plating 
cycle. 


Another important consideration in 
modern rack design is the choice be- 
tween replaceable and non-replaceable 
tips. The perfect replaceable tip is the 
Utopia of the rack designer. It is a tip 
which can be replaced repeatedly with- 
out rework to the spline or repair of the 
coating and which can be moved to 
different locations or removed com- 
pletely. All of this must be accomp- 
lished with a minimum of parts and a 
minimum of cost. Unfortunately, the 
ideal tip has never been developed 
and probably never will be, particular- 
ly in the case of anodizing racks, where 
even the slightest penetration of solu- 
tion will cause insulation and deaden- 
ing of the contacts. The foregoing is 
not intended to give the impression that 
replaceable tips do not have their place 
in rack design, but rather to emphasize 
that their limitations must be cop- 
sidered when thinking of rack eco- 
nomics. 


Frequently, the cost of replaceable 
tips is twice that of nonreplaceable. 
When a contact itself is quite compli- 
cated or the material of the spline is 
valuable and there are quite a number 
of contacts per rack, the replaceable 
contact may be found economical. If 
the loss of 10% of the contacts due io 
damage would cause serious produc- 
tion difficulties, the plater will find 
that replaceable tips will prove to be 
advantageous. However, if damage to 
20% of the contacts on the rack can 
be tolerated, the plater will find that 
complete rework is more economical 
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because even plating racks with re- 
placeable tips frequently must be com- 
pletely repaired. Those employing re- 
placeable contacts should also keep 
in mind the fact that labor must be 
available to keep contacts replaced and 
do other minor repairs. Stocking and 
stock control of the contacts and com- 
ponents are necessary; further, there 
is an increase in the capital investment 
and the possibility of loss due to extra 
stock in case of contract cancellation 
or obsolescence of the parts to be 
plated. 


The recent development of replace- 
able cross-bars has resulted in a rather 
satisfying compromise. This has been 
particularly successful in cases where 
there are many contacts on a single 
cross-bar and the contacts can be 
manufactured inexpensively. In these 
cases, the cross-bar can be replaced or 
moved in much the same manner as an 
individual replaceable contact, giving 
the plater means to keep his racks fresh 
and yet enjoy the economic advantage 
of low initial cost without the need of 
stocking numerous parts. Cross-bars 
then can be repaired at low cost just 
as any other small non-replaceable plat- 
ing rack. 


In the case of anodizing racks, the 
consideration of whether to use alu- 
minum or titanium tips is of utmost 
importance. Anodizing racks with 
titanium wire tips or titanium strips 
fastened to aluminum strips are 20 to 
30% more expensive than all-alu- 
minum racks. Unfortunately, this con- 
dition discourages many people from 
using titanium-tipped anodizing racks. 
If we look into the matter further, we 
find that the repair cost of a titanium- 
tipped rack is only 30% of that of an 
aluminum rack. This figure refers to 
each separate repair cost. With titan- 
ium-tip racks, recoating and some 
replacement of broken members is all 
that is required; while, with aluminum 
racks, the only thing that can be saved 
is the rack spline itself. On the basis 
of being able to use the aluminum- 
tipped rack for a maximum of 200 
cycles before repair is necessary, and 
based on an 8-hour-day production 
over a period of a year, we find that 
the cost of a titanium-tipped rack is 
1/9 of the aluminum rack. Further, we 
must consider that titanium-tipped 
racks do not require stripping, thus re- 
ducing down time and rejects due to 
improperly stripped contacts. When we 
speak of titanium-tipped anodizing 
racks, it must be emphasized that we 
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do not refer to a rack built completely 
of titanium, which is quite expensive. 
Further details of the titanium-tipped 
rack will be discussed later in this 
article. 

The one thought that should be fore- 
most when considering designing of the 
rack is that the most economical rack 
is the one designed for the specific part, 
or parts very similar to it. That is the 
way to achieve maximum plating 
efficiency and decrease rejects. Often, 
racks are damaged and need costly 
rack rework due to the fact that parts 
that are not specifically suited for them 
are jammed on, or contacts are allowed 
to ride through the cycle without parts 


on them. 


Positioning of Parts 

A main phase in rack design is the 
positioning of the parts on the rack. 
Going back to the primary function of 
the rack, it is therefore required that 
the parts must be held firm so that 
they will not float off when entering the 
solution or, due to their own buoyancy, 
be allowed to break contact if a bath 
is being used which requires continu- 
ous electrical contact. 

The part must be positioned so that 
it will face the anodes in such a way 
as to take maximum advantage of 
anode current distribution and not trap 
gas in holes or other pockets. Trapped 
gas prevents the solution from properly 
wetting the part, starving the surface 
to be plated of electron-carrying ions, 
thus resulting in areas without plate. 

Improper distribution of parts on 
the fixture is probably the greatest 
single cause of rack dissatisfaction. 
There is no set rule or formula which 
will act as a guide to determine the 
proper distance between parts. The best 
guide for this is practice and exper- 
ience. However, two fundamentals must 
be considered in determining rack 
spacing: the throwing power of the 
bath and the current density at 
which it is plated. (Table I rates the 
throwing power of various plating 
baths and gives the current density at 
which they are plated.) The statements 
in the following paragraph must be 
considered with these fundamentals in 
mind. 

Parts requiring plating on one side 
only can generally be held back to 
back; Parts requiring plating on all 
sides must be staggered or plated on 
one side of the rack only. In the case 
of anodizing, consideration of the 
throwing power of the bath is not re- 
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Fig. 3. Part Position on Rack. 


quired, as the anodizing solution 
throws almost perfectly. Fig. 3 shows 
some of the methods of position- 
ing parts on these plating racks. 
Often, in the case of pointed ob- 
jects, the effect of wide spacing (which 
is generally of benefit) is harmful, 
due to burning of the points. When 
that is the case, the pointed portions 
of the parts may be placed next to each 
other so that they will have the tend- 
ency to rob. As an alternate, actual 
robbers may be employed. These rob- 
bers consist of cathodic portions of the 
rack placed close to the edges of the 
parts which may burn so that they, in 
turn, will receive plating and decrease 
the current on the work at that point. 
When auxiliary anodes are used, par- 
ticular care must be given to spacing 
the parts. Generally, the parts can be 
brought closer together, but sufficient 
space between anode and parts must 
be provided to avoid touching due tc 
vibration or poor racking, with re- 
sultant shorts. 


Current Considerations 


Another important phase of rack de- 
sign is the electric current factor. All 
metals show resistance to current con- 
ductivity; therefore, rack members 
such as splines, tips, and hooks must 
be of ample size to allow current to 
pass without overheating. Overheating 
of the rack members causes the coat- 
ing to burn and, in many cases, over- 


heats the part itself. Both conditions 
are very detrimental to the plating 
cycle. 

In order to determine the amount of 
current required, it is necessary to 
calculate the area of the part that is 
to receive a full amount of plating plus 
14 of the shielded area. This calculated 
amount is multiplied by the maximum 
current density employed in the par- 
ticular plating cycle. (Refer to Table 
I which gives the average current den- 
sity at which the various plating baths 
are used.) The actual current carrying 
capacity of the rack, hooks, and mem- 
bers cannot be determined easily. A 
safe figure for copper is 1,000 amperes 
per square inch of cross section; how- 
ever, this can be extended to 2,000 if 
the plating cycle is short, the solution 
cool, and good contact is made between 
the rack contacts and parts. Table II 
shows the conductivity of metals as a 
percentage of copper. 


Tue Rack, Hook, & Spine: 


The rack hook, which makes imme- 
diate contact with the cathode bar, is 
best constructed as a continuation of 


Fig. 4. Hook Design. 


TABLE | 
Pertinent Plating Data Needed For Rack Design 


Current 
Density 


Plating Bath Amp./Ft.* 


Plating 
Voltage 


Throwing 
Power 


5-20 
5-50 
100-200 


Brass 

Cadmium (Cyanide) 
Chromium (Decorative) 
Chromium (Hard) 
Copper (Sulfate) 
Copper (Cyanide) 

Gold 

Nickel 

Silver 

Tin (Sulfate) 

Tin (Fluoborate) 

Tin (Stannate) 

Zine (Sulfate) 

Zine (Cyanide) 
*Italics indicate second choice. 


%-2 


2-5 
2-5 
46 
5-12 
14 
2-5 
5-6 
48 


Good 
Very Good 
Very Poor 
Very Poor 
Poor 
Good 
Good 

Fair 
Excellent 
Excellent 
Excellent 
Excellent 
Poor 


Good 


Brass, Steel 
Cadmium, Steel 
Lead, Steel 
Lead, Steel 
Copper, Lead 
Copper, Steel 
Stainless 
Nickel 

Silver 

Tin 

Tin 

Tin, Steel 
Zine 

Zinc, Steel 


14 
14 
4-6 
2-5 
3-6 
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Auxiliary 

Material* 

00-500 

15-50 

20-60 

10-30 

4 20-100 

530 

10-40 

25-150 

10-80 

5-50 

15-70 


the spline. This design permits maxi- 
mum current conductivity and strength. 
(Fig. 4 shows several hook designs.) 
Splines serve a dual purpose of carry- 
ing current and supporting parts. This 
must never be forgotten and one func- 
tion must not be sacrificed to the other. 


THE ConrTACT: 


The heart of the rack is the rack 
contact, which is by far the most diffi- 
cult part to design. The contact must 
hold the part in such a way that it 
will not shade the significant areas or 
make rack marks which can be detri- 
mental to the appearance of the parts. 
Further, the contact must be placed so 
that it will not contribute to gas 
trapping and must be large enough to 
carry ample current in order to pre- 
vent overheating of the part. One of 
the faults of poor contact design is the 
condition called arcing. This occurs 
when a contact is close to the edge of 
a part, but does not touch it. When the 
part is moved out of or into the solu- 
tion at an electrified station, arcing 
occurs between the part and contact. 

Only two important types of con- 
tacts are known to the rack maker: the 
gravity and the positive contact. The 
gravity contact, as stated previously, 
consists of a hook or similar device to 
which the parts cling by means of their 
own weight. When designing such a 
contact it should be remembered to 
design it in such a way that the parts 
will not float off when entering the 
solution or through agitation of the 
solution, nor hit or swing against each 
other during the plating process. (Fig. 
5a shows different types of gravity con- 
tacts.) The gravity type contact is 
usually threaded to the main spline or 
bolted to it so that it will not twist. 
The threaded type is usually considered 
replaceable but must be constructed so 


that the thread will not break in the 


Fig. 5a. Gravity Contacts. 


Fig. 5b. Positive Contact 
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Fig. 6. Titanium Anodizing Tip Construction. 


spline, making replacement difficult and 
expensive. 


A positive contact is the more com- 
plicated of the two to design. One 
which strives for one handed racking 
is the most desirable. This can be 
accomplished by making the top part 
of the tips flexible and the bottom firm, 
or by designing the contacts in such 
a way that the parts will snap on. (Fig. 
5b demonstrates some of these ideas. ) 


Another point to stress is the fact 
that positive contacts should be fast- 
ened to the spline by the means of two 
bolts, in order to prevent turning or 
tearing away from the spline. Bolts are 
preferred over rivets because they give 
tighter contact and make repair easier. 
Good rack design always calls for 
soldering of the positive contact in 
order to improve the electrical prop- 
erties. High electrical requirements 
always go hand in hand with positive 
contacts. Good engineering principles 
must always be followed in designing 
this type of contact, as flexing and 
stressing of the contacts occurs at ail 
times. 


Positive type contacts are always 
used for anodizing. Movement of the 
part in anodizing cannot be permitted 
for, if the part moves, the contact will 
then touch an anodized or non-conduc- 
tive portion of the part and anodizing 
ceases. When working with all-alu- 
minum tips the fact that the aluminum 
becomes thinner with each stripping 
operation must be considered, and ex- 
tra-heavy contacts must be used at the 
onset. A titanium tip or a small strip 
of titanium may be riveted to a larger 
aluminum strip. (Fig. 6 demonstrates 
the different types of titanium tips.) In 
the latter construction, sufficient ti- 
tanium must be allowed to be able to 
rivet the aluminum to the titanium, and 
then permit coating around the inter- 
face so as to cover it completely. 
Titanium has a lower conductivity than 
aluminum and this fact must be 
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weighed in using titanium tips. 
Strength, of course, is never a problem. 
In anodizing, arcing is a greater prob- 
lem than in plating and every precau- 
tion must be taken to prevent it. 


A good replaceable positive contact 
is the most difficult to obtain. One must 
attempt to keep these as simple as 
possible or replacement cost outweighs 
the advantage of the gain. The replace- 
ment components must be kept few and 
simple and standard fasteners and 
standard threads should be used where 
possible, so that maintenance is easy 
and stocking not too difficult. (Fig. 7 
shows several replacement designs. ) 


Fig. 7. Replacement Contact Designs. 


The Auxiliary Anode 


Lately the auxiliary anode has be- 
come an important factor in rack 
formulation. Developments in auto- 
matic plating machines have enabled 
the plater to include and add auxiliary 
anode rails at little extra cost. Of 
course, still lines can easily be designed 
to include the auxiliary anodes. The 
auxiliary anode answers many plating 
problems and its use is highly recom- 
mended where feasible. An important 
first step in designing the anode is the 
proper selection of the material, which 
must be harmless to the plating bath 
and yet give the proper plating results. 
Another paragraph in this paper dis- 
cusses the choice of materials more 
thoroughly. Contrary to many opin- 
ions, the auxiliary anode need not con- 
form 100% to the shape of the part 
to be plated. The ability to “throw” 
a little extra current toward the area 
which is difficult to plate, frequently is 
sufficient to alleviate plating problems. 
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The best type of anode is one that is 
completely replaceable and removable. 
The anode which simply clips on is 
usually a better choice because the 
parts can be loaded onto the rack 
first and then the auxiliary anode 
clipped on. This procedure usually re- 
sults in easier and faster racking. Stops 
and other precautions must always be 
included to eliminate the possibility 
that the part to be plated will short 
against the anode. The latter is one of 
the greatest failures of racks using 
auxiliary anodes. Not having a current 
source for the auxiliary anode does not 
always foreclose the use of one. Bipolar 
electrodes can be used successfully in 


many cases. 


The bipolar anode differs from the 
standard anode only by the fact that 
it has no direct connection with the 
anode circuit. The principle of this 
anode relies on the law of physics that, 
when a conductor is placed in a field of 
current flow, the current will take the 
path of least resistance. Thus, if a con- 
ductor is placed on a plating rack, com- 
pletely insulated from the cathodic 
circuit, the end nearest the anode be- 
comes cathodic and is plated upon, and 
the end nearest the cathode becomes 
anodic, thus increasing current flow to 


the part to be plated. 


Rack Coating 


Rack coating is simply a method of 
protecting a rack from the elements 
encountered in the plating cycle. The 
simplicity of the term is very deceiving, 
however, as ample design provisions 
must be made to allow for coating if 
success of the rack is to be insured. 
Edges of the rack members must be 
kept round so that the coating will 
cover uniformly and no thin sections 
appear. 

Another hazard in the use of coating 
is the fact that certain configurations 
of the rack may cause trapping of air 
or coating while the part is being 
dipped, with the subsequent possibility 
of the coating peeling or blistering in 
use. It must also be remembered that 
coating will build up dimensions and 
close drainage holes or other dimen- 
sional holes. These must be made over- 
size to allow for this condition. Many 
people like to see an extremely heavy 
rack coating. To the contrary, uni- 
formity and completeness of coverage 
is much more important than thickness 
of coating. If the coating is chemically 
resistant to the solution it will perform 
this function whether it is extremely 
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TABLE Il 
Relative Conductivity and Physical Properties of Metals Used in Rack Design. 

% Volume 

Conductivity Tensile Strength Specific 
Material of Copper p-s.i. Gravity 
Avuminum ALLoy: 
2017-T4 30% 62,000 2.79 
2024-T3 30% 70,000 2.77 
6061-T4 40% 35,000 2.70 
6063-T6 50% 35,000 2.70 
7075-T6 30% 82,000 2.80 
Brass ALLoy: 
Cu-Zn 70-33 (cartridge) —— 20% 78,000 (hard) 8.53 
Cu-Zn 65-35 (yellow brass) — 27% 74,000 (hard) 8.47 
Cu-Zn 60-40 (Muntz) _ 28% 70,000 8.39 
Bronze ALLoy: 
Phosphor Grade “A” _.. 18% 100,000 8.86 
Phosphor Grade “C” _.- 13% 93,000 8.80 
Copper: 
Copper 100% 45,000 8.96 
Leap: 
Lead (99.73) 8.3% 17,000 11.37 
NICKEL: 
Nickel (99.95) 25.2% 70,000 8.85 
MoneL: 
= 3.58% 90,000 8.84 
2.6% 90,000 8.47 
"5" 2.5% 110,000 8.36 
STEEL: 
Mild 12% 63,000 7.87 
Spring 11% 120,000 7.89 
STAINLEss STEEL: 
Type 302 2.3% 100,000 7.93 
Type 316 2.2% 125,000 7.93 
Type 410 3.4% 100,000 7.73 
Type 430 3.55% 90,000 7.73 
TITANIUM: 
3.1% 78,000 4.54 
B265-52 grade 3 3.1% 95,000 4.54 


heavy or thin, as long as there are no 
blisters, pin holes, or air pockets. Thick 
coatings lose flexibility and, often, due 
to internal forces, will tend to pull 
away from the base or to laminate. 
Considerable thought must also be 
given to trimming of the coating. The 
rack maker is always faced with the 
decision of removing a lot of the coat- 
ing from the contact area or just a 
little. It is true that the smaller the 
amount of coating removed, the less 
the plating build-up will be; but, at 
the same time, detrimentally, the less 
heat will be dissipated, thereby increas- 
ing the tendency to blister. A great deal 
of coating on the part also makes it 
difficult to rack the part. In the case of 
titanium tips, the decision is much 
simpler. Trimming the coating back a 
considerable distance from the edge 
of the tip prevents over-heating of the 
contact and burning of the coating. It 
also prevents damage to the coating 
during racking, which is an important 
factor with titanium tips, as solution 
must never be permitted to penetrate 
to the aluminum interface. Anodizing 


solution which penetrates between the 
aluminum-titanium interface will im- 
mediately cause deadening of the con- 
tacts. 


Materials of Construction 


Copper, steel, aluminum and titan- 
ium are the basic materials used in 
rack construction. Table II gives the 
relative conductivity and some of the 
physical properties of these materials. 


Rack SPLINES: 


Copper and some of its relatives, 
such as bronze and brass, offer the 
advantages of good conductivity, easy 
workability, and easy joining tech- 
niques such as soldering, brazing, and 
silver soldering. Some of the disad- 
vantages of copper are that copper 
products are costly, offer poor strength, 
and are difficult if not impossible to 
heat-treat. When weight is a factor, or 
current requirements are low, steel is 
used in combination or as a replace- 
ment of copper. The advantages of steel 
are its low cost, high strength, good 
weldability and ample supply, even in 
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times of material shortages. However, 
steel has a very low current carrying 
capacity, is somewhat more difficult to 
work and, of course, is not a light 
material. Aluminum which is almost 
always used for anodizing, has also 
been used for other rack construction. 
In anodizing, aluminum is ideal be- 
cause it will not contaminate the solu- 
tion, is not destroyed by the anodizing 
solution, and carries current well. 
When used in plating rack construc- 
tion, it has the same advantages as in 
anodizing, with the unfavorable excep- 
tion that it is quite soluble in alkalies 
and many acids and is more difficult to 
work with. Aluminum welding tech- 
niques are difficult, and soldering of 
aluminum has only recently been suc- 
cessfully developed. Depending on the 
market, aluminum is close in cost when 
compared to copper. Also used in rack 
spline construction are such metals as 
stainless steel, Monel, even nickel and 
titanium. However, these are used only 
when corrosion requirements are ex- 
treme. The scope of the article does not 
permit going into detail on this matter. 


Contact MATERIALS: 


The consideration of material used 
for rack contact is similar to that used 
for the rack spline, with the exception 
that one more important consideration 
is usually given; that being flexibility 
or resilience of the part. Spring type 
phosphor-bronze is the most widely 
used material for rack contacts. It has 
excellent resilience, good conductivity, 
and is the easiest with which to work. 
Stainless steel and spring tempered 
steel are also used quite frequently. 
Spring-tempered steel is economical 
and makes an excellent contact, but its 
electrical resistance is relatively high, 
and corrosion resistance very low. 
Stainless steel, though a relatively poor 
conductor, has one advantage over any 
of the other materials, in that it can 
now be stripped easily of nickel and 
chromium deposits by means of new 
developments in chemical strippers 
which rapidly remove nickel and other 
metals plated over the nickel. Another 
point in favor of stainless steel is the 
fact that it does not accept plating as 
readily as the other materials. As a re- 
sult, stainless steel tips are now becom- 
ing increasingly popular. Titanium is 
in ever-increasing demand as a ma- 
terial for anodizing tips. It will not 
anodize, and it prevents streaking of 
parts in color processes because it will 
resist attack by the bright dip and will 
not pit or absorb dye. Because of its 
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good chemical resistance and resistance 
to accepting plating, titanium is also 
being used as a contact in electro- 
polishing racks and plating baths. The 
high cost of titanium is still a factor 
and limits its use mainly to anodizing. 
Titanium mills are continuously de- 
veloping new methods of producing 
titanium and the price is dropping 
steadily. One other disadvantage of 
titanium is its high electrical resistance 
compared to that of copper. 


The gravity contact is constructed of 
various materials. Conductivity, ma- 
chineability, and chemical resistance 
are the only considerations in using 
one material over another. Copper 
products still lead in use because of the 
good conductivity factor. Steel is still 
the most economical and has good 
strength. Stainless steel, Monel and 
other such alloys are frequently used 
because of their chemical resistance, 
but are more expensive and are poor in 
electrical conductivity. 


Rack CoatTInc: 


Rack coating has the purpose of 
protecting the rack from chemical at- 
tack, protecting the solution from con- 
tamination by the rack material, and 
reducing the metal loss caused by plat- 
ing on the rack. 


Plastisol, which is the common name 
for various unplasticized polyvinyl 
chlorides, is the most accepted rack 
coating and the most universally used. 
Plastisols show good resistance to 
chemical attack in almost all plating 
and anodizing solutions as well as pre- 


or post-treatment cycles. In spite of 
wide claims, plastisols are not resistant 
to continuous exposure in degreasers. 
Short intermittent cycles are permis- 
sible. Table III shows chemical and 
physical properties of plastisol 
formulated to give good plating results. 
Other advantages of the plastisols are 
that they are easily applied and that, 
in the cured stage, they exhibit the 
physical properties of rubber, thus giv- 
ing physical protection as well as 
chemical protection to the rack. 

Other rack coatings often used are 
rubber, synthetic rubber, lacquers, 
polyesters, and silicones. These prod- 
ucts are much more limited in their 
range of corrosion protection; in many 
cases, they are more expensive and 
much more difficult to apply. They are 
used only when a particular phase of 
their chemical resistance is required 
due to an unusual treatment cycle. 
Table IV shows some of the chemical 
and physical properties of these prod- 
ucts. 


ANODE MATERIAL: 


The laws governing the use of inside 
anodes also apply to the auxiliary 
anodes. The only difficulty involved is 
that some of the anode material is al- 
most impossible to cast and work with. 
Consequently, more workable materials 
must be used. The most ideal anode is 
still one made of the purest form of the 
metal to be plated. When that is not 
available, an insoluble anode having 
good anode characteristics is the most 
desirable. If neither of the afore- 
mentioned anode materials is suitable, 


TABLE Ill 
Chemical & Physical Properties of Plastisol Formulated for Plating Racks 


PuysicaAL PROPERTIES: 


Solids Content 


100% 


Shore “A” Durometer Hardness _ 


80% 


Low Temperature Flexibility — 


_ Good at minus 30°F. 


Tensile Strength (ASTM-D744-49T) 
Ultimate Elongation (ASTM-D744-49T) _.. 


Heat Stability 


3,300 Ibs./in.? 
250% 
_ 30 minutes at 380°F. 


Fused Surface Appearance 


Smooth and glossy 


CHEMICAL RESISTANCE: 


Reagent 


Adhesion 


Condition 
of Brass 
Bar Appearance 
Protected Appearance of 
By Plastisol of Soln. Plastisol 


50% CrO. 
10% HNO, 
50% H.SO, 
7.7% NaOCl 
20% NaOH 
85% 
Conc. H,SO, 
37% HCl 


Excellent 
Excellent 
Excellent 
Fair 
Excellent 
Excellent 
Poor 
Poor 


Excellent OK 
Excellent OK 
Excellent Contaminated 
Excellent Contaminated 
Excellent 

Excellent OK 
Excellent Contaminated 
Excellent 


Excellent 
Excellent 
Excellent 
Bleached 
Excellent 
Excellent 
Excellent 
Excellent 
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P 
240 hrs. 160° F. 
240 hrs. 160°F. 
240 hrs. 160°F. 
3 240 hrs. 160°F. 
240 hrs. 160°F. 
; 240 hrs. 160°F. 
240 hrs. Room 
168 hrs. 160°F. 


TABLE IV 


Comparative Properties of Organic Rack Coatings 


Coating 


Economic C. 
Material Cost 


Resistance 


onsiderations 
Application Cost Te Acid 


Resistance 
To Alkali 


Resistance to 
Oxidising Agents 


Adhesion 


l. Plastisol Average Average Excellent Excellent Good Excellent 
2. Rubber and Average High Good Good Poor Excellent 
Synthetic Rubber 
3. Lacquers Average Low Except Fair Fair Fair Good 
Multi Coats Poor Strong 
4. Polyesters Low High Weak Good Fair Poor Excellent 
Very High High Excellent 
5. Silicones Strong Poor Good Excellent Excellent 
6. Polyethlylene Low Very High Good Excellent Good Poor 
Weak Excellent 
. Epoxy High Average Good Excellent Good Excellent 


High Temp. 
Coating Res. 200°F. 

l. Plastisol Good 

2. Rubber and Excellent 

Synthetic Rubber 

3. Lacquers Good 

4. Polyesters Good 

5. Silicones Excellent 

6. Polyethlylene Poor 

7. Epoxy Excellent 


Abrasion Cushioning 

Coating Thickness Resistance Protection Remarks 

1 Coat 0.125” Good Excellent Curing required 

Unlimited Total Good Excellent Careful curing required 

0.005” Max. Poor Poor Not sufficient for adequate long 
term protection. Application 
hazardous 

Unlimited Poor Fair Heat or catalyst required. Curing 

(Multi-Coats) shrinkage 

Varies Good Good Curing, catalyst, and glass base 
usually required 

Unlimited Fair Good Difficult and inconsistent in ap- 

( Multi-Coats) plication 

Unlimited Excellent Poor Brittle; difficult to apply. Glass 

(Multi-Coats) base usually required. 


then a soluble anode whose solubility 
products are not harmful to the plating 
bath may be used. Table I lists various 
types of materials which may be used 
for auxiliary anodes in various plating 


baths. 


Methods of Construction 


Methods of maufacture for any given 
item vary greatly, depending on the 
manufacturer's equipment and_tech- 
niques, and it is impossible to state 
rules which can be followed by every- 
one. However, there are certain sug- 
gestions which may help those attempt- 
ing to manufacture racks. 


THE Rack SPLINE: 


Whenever feasible, the rack spline 
should be constructed of one single 
piece with as few joints as possible. 
Wherever joints are required, both 
bolting and silver soldering or welding 
should be used and, in the case of 
aluminum, particular emphasis must be 
placed on good welds. When it is 
necessary that the hooks be separaie 
from the spline, the former should be 
reinforced. Corners and T bars must 
also be reinforced in the same manner 
(see Fig. 2). Good engineering prin- 
ciples must be applied to the construc- 
tion of the rack spline, keeping in mind 
that plating racks are subjected to 
static as well as dynamic forces, in- 
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cluding many variations of tempera- 
ture. Strong impact, accidental abuse, 
and jamming of a plating machine 
represent other hazards to the rack. 


Rack ConractTs: 
Rack tips should also be formed 


from one piece whenever feasible. 
Spring type contacts are continuously 
under strong load, and failure due io 
fatigue can easily occur. Conformance 
to proper bend radii will help prevent 
early fatigue failures. Occasionally, a 
complete contact must be made by 
joining several pieces. The rivet is the 
best method of joining several pieces. 
The rivet is the best method of joining 
portions of tips as it makes the least 
bulky joint, avoiding coating difficul- 
ties. Welding or soldering of spring 
temper contacts must be undertaken 
with great caution, as overheating can 
destroy the spring temper of the con- 
tact material. In the production of 
anodizing rack tips the small titanium 
tips are preferably joined to the alu- 
minum tip by means of stainless steel 
rivets. The stainless steel rivets are 
used in lieu of aluminum rivets because 
the titanium tip is hard and will abrade 
the soft aluminum rivet material caus- 
ing it to loosen, 

Assembly of the contacts to the rack 
spline is accomplished by threading or 
bolting. Bolting is more advantageous 
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than riveting, as it lends itself more 
readily to disassembly and repair. 
Further, bolted contacts make better 
contact, particularly when lock washers 
are used. After bolting, the contacts 
should be soldered to the spline to in- 
crease the conductivity between the 
spline and contact and to decrease the 
possibility of loosening of the con- 
tacts. 


CONSTRUCTION OF THE 
AUXILIARY ANODE: 


Construction of the auxiliary anode 
should be kept as simple as possible. 
In most cases it is expendable and, 
therefore, should be kept ds inexpen- 
sive as practical. The most successful 
auxiliary anode is supported by a 
separate frame, because it is easier to 
construct and more rigid, thus avoiding 
the possibility of contact with cathodic 
parts. The inside anode must be in- 
sulated carefully to prevent any shorts, 
using material which must withstand 
coating temperatures, has good 
strength, and does not absorb moisture. 


APPLICATION OF THE Rack COATING: 


Plastisol does not differ widely from 
other types of cured organic coatings 
in its methods of application. The scope 
of this paper is not large enough to 
describe in detail the applications of 
all the coatings available. Since plasti- 


sol has gained such a large lead in ap- 
plication for rack coating, we will 
discuss only that system in detail. 

The basis metal must be properly 
prepared to accept the rack coating. 
Good adhesion is the only difficult 
thing to obtain when applying plastisol, 
and it is the preparation of the basis 
metal which is the greatest determining 
factor in the subsequent adhesion prop- 
erties of the material. Electrocleaning, 
degreasing, and etching may be used to 
give good pre-treatment results; how- 
ever, the combination of degreasing 
and sand blasting is insurpassable. 
Sand blasting of metal members prior 
to plastisol coating should be a must, 
if good adhesion is to be assured. Fol- 
lowing the pre-treatment of the metal, 
plastisol primer is applied. The primer 
acts as the agent that bonds plastisol to 
the metal. Various types of primers are 
available. The choice depends upon the 
type of service in which the rack is to 
be placed. Some of the primers have 
better high temperature properties, 
others resist changes of temperatures 
more readily, and some have better 
corrosion-resistant properties, which 
become important should damage to 
the rack occur. 


The primer is applied by dipping, 
brushing or sometimes spraying, then 
is allowed to air dry and is cured at 
the recommended temperature. The 
temperature usually ranges between 
300-350°F. Following curing of the 
primer, the part is then preheated for 
the dipping operation. The preheat 
temperature determines the thickness 
of coating the part will pick up during 
dipping. 

Often the preheat temperature and 
the curing temperature of the primer 
will coincide. After the part has 
reached the proper preheat tempera- 
ture it is dipped into the plastisol and 
withdrawn slowly to allow it to pick 
up the maximum amount of coating 
and decrease drips that are caused by 
fast withdrawals. After dipping, the 
coating is allowed to set slightly and 
then it is cured for 30 minutes at ap- 
proximately 360°F. The curing temp- 
erature is determined by the type of 
coating used; however, curing at the 
upper limits of the curing range pro- 
duces the maximum chemical resistance 
in the coating. If one dip should not 
produce sufficient thickness, the rack 
may be redipped after the part is 
brought up to temperature and before 


curing is completed. After redipping, 
the part is then cured at the recom- 
mended time and temperature. 


Rack Maintenance 


Much damage is done to plating 
racks due to improper storage when 
not in use. They are by nature bulky 
and difficult to stack and, consequently, 
care should be exercised when they are 
stored and ample room provided for 
storage. If injury occurs to the rack 
coating, it should be repaired imme- 
diately. There are many good patching 
devices now on the market. Although 
they are not as effective as a good rack 
coating itself, they will prevent serious 
damage on a temporary basis. Plating 
build-up on contact tips should be re- 
moved frequently, as it will tend to 
peel the coating from the contacts and 
cause progressive damage to the rack. 
In connection with the aforementioned, 
empty contacts on racks in the plating 
cycle should be held to a minimum to 
avoid undue build-up with detrimental 
results. Loose frames and other mem- 
bers of the rack must be tightened, if 
possible, or supported so that the frame 
of the rack will not move and be 
damaged further when in use. 


ORGANIC FINISHING OF 
ALUMINUM 


(Concluded from page 61) 


corrosive environment, such as that 
encountered when embedded in soil or 
concrete or immersed in salt water. 
These coatings usually air dry satis- 
factorily, however, some types require 
a baking temperature of about 250°F. 

One of the more critical applications 
is the prevention of marine organisms 
from attaching themselves to alumi- 
num with subsequent destructive re- 
sults. The procedure employed for the 
protection of aluminum is by the use 
of a zinc chromate primer over which 
a barrier film of chlorinated rubber is 
applied. An anti-fouling paint, con- 
sisting of copper powder and a syn- 
thetic resin vehicle, is applied over the 
chlorinated rubber film. The anti-foul- 
ing paint is not highly resistant to 
moisture penetration; sea water act- 
ing on the paint film to leach out 
minute quantities of these salts which 
are toxic to sea organisms attached io 
the paint film. Considerable experi- 
mentation has been done on this type 
of paint, but with inconclusive results. 
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Luminous paint must be applied 
over a white primer coat that is free 
of lead. The pigments used are usually 
zine sulfide and calcium sulfide, which 
react chemically with lead, manganese 
and cobalt. Better results are obtained 
when a special lacquer vehicle is added 
to these sulfide pigments, thereby im- 
proving the drying characteristics and 
preventing instability of the paint 
within the container. The activity of 
these luminous paints diminishes at a 
very slow rate when used for interiors; 
however, their service life for outdoor 
exposure is usually given at about 2 
years. This life may be extended if a 
clear vehicle is applied over the paint 
for added protection against weather- 


ing. 
Conclusion 


Care must be taken to have a proper- 
ly prepared surface prior to applica- 
tion of a paint coating and the paint 
should be applied under favorable tem- 
perature and humidity conditions. Be- 
fore application, the paint should be 
reduced with proper thinner and mixed 
carefully to obtain satisfactory film 
characteristics, such as, hiding power 


and color. The paint appilcation meth- 
od employed must be controlled to 
obtain best results. Thus, in spraying, 
the recommended air and fluid pres- 
sure must be held fairly constant to 
obtain proper flow-out and film thick- 
ness. In dipping, agitation of the paint 
and the withdrawal rate of the work 
from the tank are factors which will 
influence film characteristics. The aid 
given the author by Reynolds Metals 
Company is gratefully acknowledged. 
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PHOSPHATING TREATMENTS” 


A COMPREHENSIVE PATENT LITERATURE SURVEY 


PART V 


By Ervin C. Tinsley** 


389. Acceleration of Phosphate Coat- 
ing With Quinone. By Robert C. Gibson 
(Parker Rust Proof Co.). U. S. 2,301,209. 
November 10, 1942. 

A solution for producing a phosphate 
coating comprising acid zinc phosphate, ben- 
zoquinone, with 10-15% as much benzoqui- 
none as there is zinc metal in the solution. 


390. Coated Ferrous Article and 
Method of Making. By Robert R. Tanner 
(Parker Rust Proof Co.). U. S. 2,301,983. 
November 17, 1942. 

The parts are treated with a solution com- 
posed of 2.47% (75%) phosphoric acid; 
28% zinc dihydrogen phosphate; 1.0% 
chromic acid; and 4% Duponol WA paste 
wetting agent. The coating is then treated 
with hexavalent chromium and _ pentavalent 
arsenic. 


391. Material and Method for Clean- 
ing and Coating Metal. By R. R. Tanner 
and H. Lodeesen (Parker Rust Proof Co.). 
U. S. 2.302,510. November 17, 1942. 

The phosphate solution consists of zinc, 
iron, or manganese dihydrogen phosphate; 
an oxidizing agent with a potential not 
greater than electromotive series than the 
metal being treated, plus Fullers earth to 
aid the removal of deleterious material. 


392. Method and Composition for 
Treating Metals. By John S. Thompson 
(Parker Rust Proof Co.). U. S. 2,302,643. 
November 17, 1942. 

The parts are treated in a solution con- 
taining ortho-phosphoric acid, sodium sulfite, 
chromic sulfate, zinc dihydrogen phosphate, 
lead carbonate and sodium arsenate. 


393. Metal Coating. By Robert Tan- 
ner and Robert V. Harris (Parker Rust 
Proof Co.). U. S. 2,303,242. November 
24, 1942. 

The parts can be sprayed, brushed, or im- 
mersed, into a solution of chromic acid and 
phosphoric acid in which the ratio of chromic 
to phosphoric is .15 to 1. 


394. Composition for Treating Metal 
Surfaces Preparatory to Painting. By Clete 
L. Bovle and Martin D. Sclar. U. S. 2,- 
304,299. December 8, 1942. 

Parts are immersed into a solution com- 


*The opinions or assertions contained herein 
are not to be construed as being official or re- 
flecting views of the Department of the Army. 


**Ordnance Corps, Metal Finishing Laboratory, 
Rock Island Arsenal, Rock Island, Ii. 
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posed of 5 to 15% of solution of phosphoric 
acid and a wetting agent consisting of or- 
ganic phosphates and organic phosphonates. 


395. Preparing Metal Surfaces to Re- 
sist Staining or Corrosion. By Arthur E. 
Stevenson (Continental Can Co.). U. S. 
2,306,143. December 22, 1942. 

Parts are treated in a solution composed 
of 0.86% trisodium phosphate and 0.84% 
sodium chromate not to exceed a time of 
two minutes. 


396. Production of Magnetic Material. 
By E. J. W. Veriveig, J. H. DeBoer and 
T. A. Spooner (Holland). (To Alien 
Property Custodian.) U. S. 2,306,198. De- 
cember 1942. 

Zinc, iron or copper phosphate solutions 
containing aqua-ammonia are used to coat 
magnetic powders. The coating acts as an 
insulation material on the magnetic particles. 


397. Corrosion Resistant Coating for 
Metal Surfaces. By G. W. Jernstedt (West- 
inghouse Electric and Mfg. Co.). U. 
2,310,239. February 9, 1943. 

Prepare metal for phosphate coating by 
activating the surface by a 10-45 sec-immer- 
sion in a 0.1 to 2.0% solution of disodium 
phosphate and .05% titanium as a com- 
pound. 


398. Treatment of Ferrous Bearing 
Metals. By John C. Zimmer and A. J. No- 
way (Standard Oil Development Co.). 
U. S. 2,310,381. February 9, 1943. 

The surfaces are treated with an aqueous 
solution of 10% dibasic sodium phosphate at 
boiling temperature for 30 min.; or 2% tri- 
basic sodium phosphate at boiling for 15 
min.; or 2% boric acid and 0.5% phosphoric 
at boiling temperature for 30 minutes. 


399. Process of Coating Metal Articles 
With Molten Metal and of Preparing 
Metal Articles for Hot Coating. By Wil- 
liam E. Marshall (The American Rolling 
Mill Co.). U. S. 2,310,451. February 9, 
1943. 

A process of preparing iron or steel for 
coating with molten metal, which comprises 
cleaning the iron or steel and coating it with 
a phosphorus bearing metal chosen from a 
class consisting of a water solution, having 
an acid reaction, of a salt of phosphoric 
acid, drying the iron or steel so as to leave a 
coating of phosphorus bearing material on 
its surfaces, and thereafter heating it in 
the presence of a reducing atmosphere, at 
sufficient temperature and for sufficient 


length of time to reduce the phosphorus 
bearing material and to cause phosphorus to 
be absorbed by the surfaces of iron or steel. 


400. Method of Coating Aluminum. 
By John S. Thompson (Parker Rust Proof 
Co.). U. S. 2,312,855. March 2, 1943. 


A method which comprises obtaining a cor- 
rosion resistant, paint holding coating on 
aluminum or an alloy thereof by subjecting 
the surface of said metal to the action of a 
hot, aqueous solution containing as its es- 
sential ingredients a dihydrogen phosphate, 
a double fluoride and an oxidizing agent and 
continuing the application of the solution to 
the surface until there is produced a substan- 
tial closely adherent coating the major por- 
tion of which is phosphate. 


401. Coating Ferrous Articles and 
Method of Making Same. By John S. 
Thompson (Parker Rust Proof Co.). U. S. 
2,314,565. March 23, 1943. 

The parts are sprayed by a solution com- 
posed of 20 ce of ortho-phosphoric acid and 
20 grams of sodium chlorate per gallon. This 
solution produces on ferrous surfaces a uni- 
form, continuous coat. The chromic acid 
rinse solution contains 3% chromic acid and 
6% phosphoric acid. 


402. Method of Coating Metal and 
Material. By H. J. Lodeesen and H. K. 
Ward (Parker Rust Proof Co.). U. S. 2,- 
314,887. March 30, 1943. 

Uses in phosphate solutions bromates as 
accelerator instead of nitrates and prevents 
the liberation of bromine by additives such 
as aniline, phenol or their derivatives. Hereby 
the bromine can enter these compounds 
forming insoluble products which settle out; 
for example 25 lbs. acid zinc phosphate so- 
lution (produced from zinc oxide and phos- 
phoric acid) 0.7 lbs. sodium bromate, 0.055 
lb. aniline and 100 gal. water. The additive 
content can be replenished by a solution of 
dihydrogen phosphate and aniline or phenol 
or aniline phosphate. 


403. Art of Coating and Fabricating 
Steel Articles. By John S. Thompson and 
Edwin W. Goodspeed (Parker Rust Proof 
Co.). U. S. 2,315,564. April 6, 1943. 

Regardless of concentration of the chromic 
acid rinse, its effectiveness for any given pe- 
riod of time increases with the temperature. 


404. Method of and Material for Coat- 
ing Metal Surfaces With Water Insoluble 
Metallic Phosphates. By Gerald C. Romig 
(American Chemical Paint Co.). U. S. 
2,316,810. April 20, 1943. 

The parts are treated in a regular approved 
zinc dihydrogen phosphate, zinc oxide, and 
phosphoric acid bath, but the metallic ions 
of either ferric, aluminum, chromic stannous, 
or antimony are added to decrease and 
eliminate hydrolysis. 


405. Method of Coating Ferrous Metal 
Surfaces With Water Insoluble Metallic 
Phosphate. By Gerald C. Romig (Ameri- 
can Chemical Paint Co.). U. S. 2,316,811. 
April 20, 1943. 

Cold solutions of zinc, manganese, cad- 
mium or calcium acid phosphate for steel 
treatments using high concentrations (20% 
and above), containing enough oxidizing 
agents (nitrites, bromates, etc.) to cause a 
dissolving of some of the iron to be coated 
and maintain the super saturated state of 
the solution. 
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406. Corrosion Inbibitor. By Max T. 
Toebel and Isaac F. Walker (E. I. du Pont 
de Nemours & Co.). U. S. 2,318,606. May 
ll, 1943. 

The process consists of treating the sur- 
face with a long-chain amine salt of ortho- 
phosphoric acid. 


407. Coated Metal Article and Method 
of Making Same. By John S. Thompson 
(Parker Rust Proof Co.). U. S. 2,318,642. 
May 11, 1943. 

An article of metal selected from the class 
consisting of iron, steel and zinc and having 
formed thereon a thin continuous adherent 
protective and bonding coating composed 
essentially of an oxide of the metal and of 
an oxide of another metal below magnesium 
and above hydrogen in the electromotive 
series said coating being formed by reaction 
of the metal of the solution of an oxidizing 
agent for said metal and a salt of said other 
metal, and having a siccative coating cover- 
ing said coating formed by reaction of the 
metal 


408. Metal Articles and Method of 
Making Same. By John S. Thompson 
(Parker Rust Proof Co.). U. S. 2,318,656. 
May 11, 1943. 

This is addition or improvement of U. S. 
Patent 2,314,565 which states that the solu- 
tion should contain a compound of a metal 
which is capable of forming an insoluble 
oxide as part of the coating. The solution 
composition recommended is 30 grams acetic 
acid, 20 cc ortho-phosphoric acid (75%), 20 
grams sodium chlorate, and 1 gal. of water. 


409. Corrosion Resistant Coating for 
Metal Surfaces. By George W. Jernstedt 
(Westinghouse Electric & Mfg. Co.). U. S. 
2,322,349. June 22, 1943. 

To activate the metal surfaces for applying 
a good phosphate coating the parts must first 
be immersed in a solution composed of 0.1% 
sodium pyrophosphate and .005% titanium, 
the titanium being present as a compound. 


410. Methods of Producing Phosphate 
Coatings on Ferrous Metal Articles. By 
Gerald C. Romig (American Chemical 
Paint Co.). U. S. 2,326,309. August 10, 
1943. 

The articles are sprayed by a solution con- 
sisting of 154 zinc oxide, 0.5 gallons of 
75% phosphoric acid and water to make a 
gallon. The pH is maintained .1 to .4 above 
equilibrium. 

41l. Rendering Tin Surfaces Resistant 
to Stain and Corrosion. By Frank E. Rath. 
U. S. 2,327,127. August 17, 1943. 

A method is employed for treating a Sn 
surface bearing an oxide film to render the 
surface substantially resistant to “yellow 
stain” by producing a protective phosphate 
film on the surface, which involves immersing 
in an aqueous solution of an alkali metal 
orthophosphate and H,PO, maintained at a 
pH of about 2.5-3.5 CrO, and “Duponal 80” 
also are used. 


412. Method of and Material for 
Treating Metal. By Carroll A. Hochwalt 
(Monsanto Chemical Co.). U. S. 2,328,- 
540. September 7, 1943. 

The solution is composed of 45 parts (by 
wt.) of sodium ethyl phosphate; .2 parts of 
the sodium salt of alkylated sulfonate, .25 
parts of sodium dichromate, and 54.5 parts 
of water. 
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413. Corrosion Resistant Coating for 
Metal Surfaces. By John C. Lum and 
George Jernstedt (Westinghouse Electric 
and Manufacturing Co.). U. S. 2,329,065. 
September 7, 1943. 

An activating solution for treating metal 
surfaces is composed of 0.1% to 2% of di- 
sodium phosphate and .005 to .05% of water 
soluble salt of tin, lead, or arsenic. 


414. Protective Phosphate Coating. By 
George W. Jernstedt and John C. Lum 
(Westinghouse Electric and Manufactur- 
ing Co.). U. S. 2,331,196. October 5, 1943. 

This is an improvement of U. S. patent 
2,310,239 (Feb. 9, 1943). This patent recom- 
mends the adding of hydroxy-organic acids 
such as citric, tartaric, or salicylic. 


415. Water Treating Method. By Mel- 
vin A. Enquist. U. S. 2,322,209. October 
19, 1943. 

A method of inhibiting or preventing the 
corrosion of base metals in aqueous solu- 
tions, comprising adding to such solution of 
a corrosion inhibiting compound comprising 
a water-soluble polyphosphate complex. Com- 
prising at least one polyphosphate radical and 
a cation comprising (a) at least one alkali 
metal equivalent, and (b) at least one poly- 
valent metal radical derived from a normally 
solid metallic oxide other than phosphorus, 
and characterized by its ability to form a 
protective film on metals basic to hydrogen. 


416. Solution and Process of Treating 
Metals. By Herman J. Lodeesen (Parker 
Rust Proof Co.). U. S. 2,335,868. Decem- 
ber 7, 1943. 

The parts are sprayed by a solution con- 
taining zinc dihydrogen phosphate. The op- 
erating solution must have the following 
ratio: .2 to .3% zinc, .0005 to .005% perman- 
ganate and having a pH value of .12 to .33 
greater than equilibrium. 


417. Treatment of Metals. By W. J. 
Clifford and H. H. Adams (Parker Rust 
Proof Co.). U. S. 2,336,071. March 7, 
1944. 

Uses as an accelerator for zinc or Mn 
acid phosphate coating solutions nitroso com- 
pounds such as 0.4% p-nitroso phenol, or 
0.04% p-nitroso di-methyl aniline, or 0.2% 
nitroso-n-methyl urethane and the like. Add- 
ing 0.001% copper or some zinc nitrate to 
this bath, causes further acceleration. 


418. Treatment of Metals. By Wilfred 
J. Clifford and Henry H. Adams (Parker 
Rust Proof Co.). U. S. 2,336,072. Decem- 
ber 7, 1943. 

For treatment use any recognized phos- 
phate solution, but use 0.05% trichloracetic 
acid as an accelerator. (Supplements U. S. 


2,336,071). 


419. Process of Retarding the Corro- 
sion of Metal by Water. By Owen Rice 
and George B. Hatch (Hall Laboratories, 
Inc.). U. S. 2,337,856. December 28, 1943. 

Add to the water a composition compris- 
ing molecular dehydrated phosphates of the 
group consisting of alkali meta or polyphos- 
phate, or poly-valent metal meta or polyphos- 
phate, or ammonium meta or poly phosphate. 

420. Corrosion Resistant Coating for 
Metal Surfaces. By George W. Jernstedt 
(Westinghouse Electric and Manufacturing 
Co.). U. S. 2,342,738. February 29, 1944. 
Surfaces are activated by immersion or 
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spraying an aqueous solution containing %4 
to 5% di-alkali phosphate and 0.01 to .001% 
of ferric iron. The parts are then treated in 
a so'ution composed of iron .03 to 3%; zine 
phosphate .04%; sodium nitrate 2 to 1%; 
and phosphoric acid to comprise 1 to 8 total 
phosphate content. 


421. Pretreated Bearing Surface and 
Method of Producing the Same. By George 
L. Neely, B. B. Farrington, and V. N. 
Borsoff (Standard Oil Co. of California). 
(Continuation of U. S. Pat. 2,266,377) 
U. S. 2,343,569. March 7, 1944. 

Improves the frictional load carrying char- 
acteristics of machine elements when lubri- 
cated by producing a corrosion resistant 
ferrous metal frictional surface. This is done 
by etching, electrolytically, pits in the surface 
and subsequently forming a lubricant retain- 
ing, water insoluble film on said etched sur- 
faces by chemical reaction with an aqueous 


solution of a strong alkali and dissolved 
sulfur. 


422. Method and Material for Coating 
Metal Surfaces. By Noble E. Hays, George 
R. Hoover, Alva E. Taylor (The American 
Rolling Milling Co.). U. S. 2,346,302. 
April 11, 1944. 

A modified phosphating process for zinc 
metal with a lower range of composition. 
The ranges are NO, .65 to 1.10; free acid 
1.5 to 4.0; total acid 16.0 to 25.0; zine .35 to 
iron .10 to .25, 


423. Method of Roller Coating. By 
John S. Thompson (Parker Rust Proof 
Co.). U. S. 2,348,698. May 9, 1944. 

This method consists of passing parts be- 
tween rollers that are wet with a phosphate 
solution and then completely immerse the 
part. The patent goes into complete detail 
as to apparatus, etc. The solution composi- 
tion is 75% phosphoric acid (8 parts), nitric 
acid (6 parts) and 50 parts of water. 


424. Metal Treatment. By Robert C. 
Gibson (Parker Rust Proof Co.). U. S. 
2,351,605. June 20, 1944. 

The parts are treated in a solution pro- 
duced by diluting a concentrated solution 
plus 0.34 per 100 gals. sodium nitrite as an 
accelerator. The concentrate is composed of 
2004 nitric acid 42° Be, 13354 phosphoric 
acid 75%, 4007 zinc oxide, and 49004 of 
water. The bath is replenished by a solution 
makeup of 8004 nitric acid 42° Be, 19004 
phosphoric acid 75%, 575+ zine oxide, and 
5400 of water. 


425. Art of Treating Ferrous Metal 
Articles. By David A. Russell and S. C. 
Keyle. U. S. 2,357,269. August 29, 1944. 

Immerse the work before cold working 
in a slurry consisting of a collodial suspen- 
sion of 100 parts of lime to 1 part mono- 
sodium phosphate. 


426. Pickling Solvent. By John D. 
Morgan (Cities Service Oil Co.). U. S. 
2,360,509. October 17, 1944. 

A composition for removing rust and oxide 
scale from metal objects, comprising a dilute 
aqueous solution formed by mixing from 
seven to ten parts by weight of concentrated 
orthophosphoric acid, from three to five parts 
by weight of an alkali metal bisulfate, from 
five to seven parts by weight of an alkali 
metal acid phosphate, from 0.1 to 0.5 part 
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by weight of a mineral oil sulfonate, and 
from eight to one hundred parts by weight 
of water. 


427. Protective Coating. By Elden D. 
Bayley, Jr. (William Bayley Co.). U. S. 
2,366,477. January 2, 1945. 

Parts are made anodes in a fused NaOH 
solution, and a current passed through for a 
few minutes. Parts are then placed in a 
weak phosphoric solution saturated with 
metallic phosphates. 


428. Apparatus for Rustproofing Sheet 
Metal. By Robert R. Tanner (Parker Rust 
Proof Co.). U. S. 2,373,432. April 10, 1945. 

A chemical coating application especially 
for phosphate coating is described. The re- 
quired time is decreased and the coating uni- 
formity is increased by passing the metal 
through several adjacent pairs of resilient 
rolls and applying the phosphate solution 
to both faces of the sheet as it passes 
through the rolls. 


429. Method of Expediting Chemical 
Coating on Metal. By Robert R. Tanner 


(Parker Rust Proof Co.). U. S. 2,373,433.. 


April 10, 1945. 

The process of phosphate coating is ac- 
celerated by a system of repeated pressure 
applications produced by successive rollers, 
or by a non-slipping rolling contact, or by a 
combination of rubbing with the pressure 
application. Produces coating in less than 
30 seconds. 


430. Phosphate Coating of Metals. By 
W. J. Clifford and H. H. Adams (Parker 
Rust Proof Co.). U. S. 2,375,468. May 8, 
1945. 

This patent supplements 2,336,072 in that 
organic compounds such as 0.1% picric acid 
or 0.1% o-nitrophenol or 0.2% nitroguani- 
dine are used as accelerators in zinc and 
manganese phosphating solutions. 


431. Apparatus for and Method of 
Rustproofing. By Ernest W. Richards 
(Parker Rust Proof Co.). U. S. 2,381,183. 
August 7, 1945. 

A method comprising passing the metal 
between a succession of roll and wetting it 
with chemical solution during its passage 
where the chemical solution is an acidulous 
one which reacts with the metal and forms 
insoluble salts of the acid part of which 
adhere to the metal as a coating. The excess 
chemical solution drains from the rolls and 
is circulated to where it again may be used 
to coat the metal. 


432. Phosphate Coating for Cans. By 
Robert R. Tanner (Parker Rust Proof 
Co.). U. S. 2,391,656. December 25, 1945. 

Usual phosphate coatings weighing more 
than 200 mg/sq. ft. can be soldered only 
with difficulty. Coating higher than 110 mg. 
/sq. ft. can be soldered easily and rapidly 
with an acid flux and a little slower with a 
neutral flux. This thin coating cannot be 
made with the conventional solutions, and 
requires a solution containing free acid 2.0 
ce., total acid 18-20 cc., NO, 0.25-1.5, Zn 
0.45-0.55, C10, 2.0, PO, 0.6-1.0 and Cu 
0.0005-0.02% heated to 160° F. Cleaned sheets 
are immersed in it for 10 seconds. Sheets 
coated in this manner are then painted with 
lacquer or similar substances leaving bare 
only strips along which sheets are cut into 
can body blanks and subsequently. soldered. 
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433. Protective Coatings for Nonfer- 
rous Metals. By George W. Jernstedt and 
John C. Lum (Westinghouse Electric 
Corp.). U. S. 2,394,065. February 5, 1946. 

A solution for applying a corrosion-re- 
sistant phosphate coating to Zn and similar 
metals is described. The addition of 0.10 to 
0.30% H-reduced Fe powder at intervals ex- 
tends the useful life of the solution. A typi- 
cal solution contains Fe 0.10 to 0.30, Zng 
(PO,). 0.04, NaNO, 0.2 to 2% and sufficient 
H,PO, to give a solution having 1 part free 
H,PO, to 6 parts of total phosphate and op- 
erated at 140 to 190 degrees F. 


434. Cleaning Composition. By Alfred 
Douty and Ferdinand Heller (American 
Chemical Paint Co.). U. S. 2,396,776. 
March 19, 1946. 

A solution for cleaning metal preparatory 
to painting including water, phosphoric acid, 
agd'tertiary alkylpolyglycol. 


435. Process for Inhibiting the Rust- 
ing of Steel Sheet and Product Obtained 
Thereby. By Charles B. Durgin (Monsanto 
Chemical Co.). U. S. 2,398,212. April 9, 
1946. 

This invention relates to the use of phos- 
phoric acid for the rust inhibition of steel 
sheets without the deposition of visible me- 
tallic phosphates upon the surface. The steel 
sheet is immersed in a boiling dilute (3- 
5%) solution of trisodium phosphate for 
about 1 sec., rinsed in boiling water, and 
finally immersed for 1 second in a 25% so- 
lution of orthophosphoric acid maintained 
at 75°C. The surplus acid is. removed by 
passing the sheets between compressed stain- 
less steel or rubber covered rolls. Sheets 
treated according to this process retain a 
bright, lustrous, slightly etched surface, 
which is adaptable for the reception of paints 
or lacquers. 


436. Inhibitors. By Carl F. Prutton and 
Albert K. Smith. U. S. 2,400,573. May 21, 
1946. 

Inhibitors are described for the treatment 
of meial surfaces to prevent corrosion and 
rust. A mixture of 5% diphenyl phosphoric 
acid and 95% refined mineral oil is heated 
to 180°F and steel sheets are dipped in this 
mixture. The excess fluid is removed from 
the steel sheets leaving a coating of organic 
iron phosphate. A 0.25% solution of tri- 
tolyl phosphate in a mineral lubricating 
oil or a 0.25% solution of tri-isobutyl phos- 
phate are also effective inhibitors. 


437. Metal Coating Process. By Alfred 
Douty and Gerald C. Romig (American 
Chemical Paint Co.). U. S. 2,403,426. July 
2, 1946. 

The parts are treated by a solution con- 
sisting of a mixture of phosphate, 0.15% 
di-sodium phosphate, 0.1% detergent and 
water to make 1 gallon at a pH range of 
45 to 6.5. This is followed by a chromic 
acid rinse with a pH of 2.0 to 4.6. 


438. Composition for and Methods of 
Cleaning and Coating Metal. By Sidney 
G. Thornbury (Turco Products, Inc.). U. S. 
2,408,155. September 24, 1946. 

This is a combination cleaning and phos- 
phating processing solution consisting of 
7% phosphoric acid, 13% water, 26% aro- 
matic petroleum solvent, 25-30% butanol, and 
29-24% ethyl alcohol. 


439. Method of Making Protective 
Composition and Resulting Product. By 
Carl L. Shapiro (Lynnwood Lab. Inc.). 
U. S. 2,410,688. November 5, 1946. 

A corrosion resistant coating, particularly 
adaptable for use with nonferrous metals, 
can be prepared by the combination of the 
fatty acid with the strong acid. Suitable fatty 
acids are those having 14, 16, and 18 carbon 
atoms and orthophosphoric acid. Surfaces so 
treated constitute an excellent base for 
strongly adherent enamels and other coat- 
ings. 


440. Coated Zinc Article and Method 
of Making Same. By R. R. Tanner (Par- 
ker Rust Proof Co.). U. S. 2,412,543. De- 
cember 10, 1946. 

The galvanized or coated zinc surfaces are 
dipped into a water solution containing 6% 
ZnCr,0, and 3% or 6% ZnCr,0, & 
6% Zn(H,PO,), * 2H,0. 


441. Treating Silicon Steel Strip. By 
Michael Broverman (General Electric Co.). 
U. S. 2,413,949. January 7, 1947. 

The method of insulating silicon steel 
which comprises applying an acid phos- 
phate coating to the steel and thereafter an- 
nealing the steel in a slightly oxidizing at- 
mosphere of wet gas consisting of about 85% 
nitrogen and 15% hydrogen and at a tem- 
perature in the neighborhood of 875° C. 


442. Corrosion Resistant Metallic Ar- 
ticle and Method of Making Same. By John 
S. Thompson and R. R. Tanner (Parker 
Rust Proof Co.). U. S. 2,418,608. April 8, 
1947. 

To improve the paint bonding of a metallic 
surface a metal with a valence of at least 2.0 
to go with the aqueous solution composed of 
the PO, radical and hexavalent chrome. The 
make-up of the solution consists of 2.8% 
zine dihydrogen phosphate, 2.5% phosphoric 
acid, 1.0% of chromic acid, 0.5% wetting 
agent (Dupanol WA). 


443. Treated Steel Sheet and Process. 
By Robert R. Tanner (Patents Corp.). 
(Parker Rust Proof Co.) U. S. 2,438,013. 
March 16, 1948. 


Before fabrication ferrous sheets are plated 
with a thin layer not more than 0.0001 in. 
thick of Cd, Ni, Pb, Cu, or mixtures or al- 
loys thereof. The plated sheets are coated 
with an aqueous solution containing hexa- 
valent chromium and the phosphate radical, 
and are then baked 15 minutes at 550-600 F. 
The coating thus produced provides a suitable 
paint base and corrosion resistance, both be- 
fore and after fabrication of the ferrous 
sheet. 


444. Composition for and Method of 
Coating Aluminum. By Frank P. Spruance, 
Jr. (American Chemical Paint Co.). U. S. 
2,438,977. March 30, 1948. . 

The parts are treated for 1-2 minutes in a 
solution consisting of phosphoric (75%) acid 
2-285 grams; chromic acid 3.75-to 60 grams; 
fluorine 0.9 to 12.5 grams; and water to 
make 1 liter. The ratio of fluorine and di- 
chromate is 0.135 to 0.405. It is operated at 
a temperature of 180° F. 
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Science for Electroplaters 


39. Organic Acids 


By L. Serota 


OS of primary alcohols, or 
aldehydes, with suitable oxidizing 
agents (such as dichromate and sul- 
furic acid) will result in the formation 
of a compound which will yield hydro- 
gen ions in aqueous solutions and is 
classified, accordingly, as an acid. 
Thus, ethyl alcohol may be oxidized to 
form acetic acid: 
CH;CH.OH (ethyl alcohol) > 
CH;CHO (acetaldehyde) 
CH;COOH (acetic acid) 


The characteristic group for this class 
of acids is the carboxylic group 


Another common (organic) acid 
group is the sulfonic acid group, 
—SO3H, which is introduced into the 
aromatic hydrocarbons, benzene 
(CgHg), and naphthalene (CjoHs) by 
sulfonation with concentrated or fum- 
ing sulfuric acid at elevated tempera- 
(benzene sulfonic acid) + H,0. 

Formation of alkyl sulfonic acid 
compounds is based upon the oxidation 
of mercaptans or thioalcohols, which 
are sulfur derivatives of the alcohols 
with the general formula R.OH — 
RSH. Thus, ethyl mercaptan 
(CsH;SH), on oxidation with nitric 
acid (HNOs) or potassium permangan- 
ate (KMnO,), becomes ethyl sulfonic 
acid: 


C.H;SH 3[0] C.H;SO2OH. 
Monobasic Acids 


This group of acids is so called be- 
cause only one carboxyl (—COOH) 
group is present in such compounds. 
The name dibasic is applied if the acid 
contains two carboxylic, and tribasic 
if three —COOH groups are present. 
The counterpart in inorganic acids 
would be HNOs, and HgPQ,. 

Monobasic acids are frequently clas- 
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sified as the fatty acid series because 
many of these compounds occur com- 
bined with glycerine in fats (as esters) 
and may be obtained from fats by the 
process of hydrolysis. The lower mem- 
bers of this series, like formic acid 
(HCOOH), acetic acid (CH,;COOH), 
and propionic acid (C.H;COOH), are 
liquids; the higher members, such as 
stearic acid (C,;Hs;COOH) are waxy 
solids. 

The addition of formic acid in 
amounts of 0.5 to 4 oz./gal. to a Watts 
nickel or to a nickel and cobalt plating 
solution, was reported by L. Weisberg 
as a satisfactory procedure for produc- 
ing substantial leveling. Cobalt, when 
present in amounts corresponding to 
about 1 percent of the deposit, gives 
better leveling results than those ob- 
tained with just nickel. The amount of 
formic acid recommended should not 
drop below half of the prescribed 
amount, but may reach a concentration 
of 3 to 4 oz./gal. The higher value is 


best suited for maximum brightness. 
For the composition of the bath listed 
in this reference, 2 ounces per gallon 
of formic acid was indicated. 

J. G. Beach described a new iron 
plating bath, including operating de- 
tails, in which the use of 2 oz./gal. sod- 
ium formate (HCOONa) in the bath 
formula, in place of previously tried 
formic acid, overcame the lowering of 
cathode current efficiency and excess 
gassing at the cathode. This process 
was operated successfully on a pilot 
plant scale, 12 gallon capacity, with 
rack load areas up to one square foot. 
Iron, it was reported, was plated direct- 
ly on aluminum, brass, copper and 
zinc, with results sufficiently satisfac- 
tory for iron plate studies. Fig. 162 is 
a photomicrograph of iron on brass in- 
dicating grain structure of as-deposited 
iron at 1000X magnification. Fig. 163 
shows the effect of another section of 
the same sample after heating for about 
one hour at 932°F. (annealed). 


S. Wernick and R. Pinner, in dis- 
cussing anodic oxidation processes 
prior to nickel plating on aluminum, 
give the following formula for chemi- 
cal polishing: phosphoric acid (d 
1.70), 80% by volume; nitric acid (d 
1.42), 5%; glacial (anhydrous) acetic 
acid, 15%; cetyl pyridinium bromide 
(wetting agent), .02%, at 80 to 90°C. 
for 1 to 5 minutes. 

W.D. McMaster described the use of 
acetic acid in a modification of the 
neutral salt spray process to produce a 
pH of 3.2. Since it is an accelerated 
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test, wide variations in temperature, 
humidity, collection rate, angle of the 
test item and pH, the author contends, 
cannot be tolerated. It was recommend- 
ed for the evaluation of the thickness 
and general quality of both zinc and 
cadmium plated steel, of nickel-chro- 
mium plate on steel and on zinc-base 
die castings. 

W. K. DeLong gave the following 
formula for acid pickling of magne- 
sium sheet, extrusions, and _ sheet 
formed parts, prior to zinc immersion 
coatings in preparation for plating 
operations: glacial acetic acid, 280 
ml./l. sodium nitrate, 280 g./l. Pick- 
ling time, 4 to 2 minutes at room tem- 
perature. This method is considered the 
most suitable for low dimensional loss 
and maintenance of surface smooth- 
ness. For wrought parts, the author 
recommended the following pickling 
formula: acetic acid, 20% ; sodium ni- 
trate, 5% ; pickling time 1-3 minutes at 
room temperature. The pickling opera- 
tions serve to remove foreign contam- 
inations from the magnesium surface. 


The use of carboxylic acid is indi- 
cated in a plating operation for the pro- 
duction of black coatings which are, 
essentially, finely divided chromium 
metal and oxide but may also contain 
vanadium or nickel. The carboxylic 
acid, or glacial acetic acid, is added to 
extend the operating conditions. One 
of the formulas given consists of: 26.8 
oz./gal. chromic acid; 2.68 oz./gal. 
nickel chloride; 0.27 oz./gal. vanadium 
(added as vanadium nitrate); 0.8 
fl. oz./gal. glacial acetic acid. Operat- 
ing conditions include a current den- 
sity of 930 amp./ft.? at 30°-35°C. A 
steel rod test plated was jet black and, 
when heated to 138°F. and quenched 
in water, the only noticeable change 
was to blue-gray black from the orig- 
inal gray-black color. Adhesion was ex- 
cellent. 


A formula listed by W. Blum and 
G. B. Hogaboom for electropolishing 
rolled brass parts, to reduce the forma- 
tion of streaks and dark stains before 
plating the surface with bright nickel 
and chromium, contains 16 ounces per 


gallon of propionic acid (C,H;COOH). 
Higher Fatty Acids 
Of the higher molecular weight fatty 


acids, stearic acid is most commonly 
used, its widest application being as a 
binder or lubricant in polishing and 
buffing compounds. C. B. F. Young re- 
ferred to the two types of deburring 
additives, namely abrasive and lubri- 
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Fig. 163. 
cant, used in polishing and buffing 
compounds, Silicon carbide, silicon di- 
oxide, and aluminum oxide are some 
of the common abrasives employed. 
Stearic acid is one of the principal lub- 
ricants. Occasionally a vehicle such as 
sawdust or leather, which serves to 
carry the abrasive to the work, is in- 
cluded. In a later issue of METAL Fin- 
ISHING, the author discussed a method 
of improving the buffing operation so 
that the dirt remaining after polishing 
can be more readily removed. A pro- 
mising approach to this problem is to 
make the binder soluble or dispersible 
in water. By this method the vehicle 
completely surrounds the abrasive, 
thereby aiding to float off such parti- 
cles. This effect is attained by produc- 
ing complex polyol esters of acetic acid. 
Water-dispersible (or soluble) buffing 
compounds have been perfected, Young 
noted, which give a good cut and are 
long lasting. Such buffing bars are of 
added value in that polishers can rinse 
the buffing compounds from their 
hands by merely using water. 

S. Wernick and R. Pinner, in dis- 
cussing the sealing of dyed anodic 
oxide (chromic acid) coatings, refer to 
an alternate method, in place of the 
usual procedure of sealing the film in 
either nickel or cobalt solution, by im- 
pregnating the coating (rubbing it on 
the surface with a cloth) with organic 
mixtures. One of the mixtures recom- 
mended consists of the following: 


‘stearic acid, 6 oz.; carnauba wax, 6 


oz.; turpentine, 1 gal. 


1000X 


Iron on Brass — Annealed. 


A patent recently granted for a coat- 
ing composition, relates to a method of 
providing a continuous metallic coat- 
ing (about 0.0003”) on a non-conduct- 
ing surface, which may serve effective- 
ly as a surface for electroforming. The 
coating composition consists essential- 
ly of a suspension, in absolute alcohol, 
of silver powder and 5 to 7 percent, by 
weight, of stearic acid (C;;Hs;COOH). 
Another patent gives the formula for a 
liquid metal cleaning (emulsion clean- 
er) composition which contains the fol- 
lowing materials, expressed in percent 
by weight: ethylene diamine, 12; 
water, 4; neutral coal tar oil, 68; oleic 
acid (C,;7HssCOOH), 6; pine oil, 10. 

In discussing the use of tripoli as an 
abrasive in buffing compounds, J. 
Badaluco stated that stearic acid is the 
most commonly used binder for mak- 
ing the composition in cake or solid 
form, and added further that it is used 
extensively as a basis for many buffing 
compounds, Oleic acid (red oil) is 
added to the stearic acid when a softer, 
greasier bar is required as, for exam- 
ple, in hand buffing. Tallow, a mixture 
of the glycerides of oleic, palmitic, and 
stearic acids, is another common bind- 
er. 
The functions of a buffing compound 
were enumerated by H. J. McAleer in 
a discussion of facts relating to polish- 
ing and buffing compounds. One factor, 
coloring action during buffing opera- 
tions, is affected by the incorporation 
of small amounts of abrasive and other 
material on the buff, into the surface 
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of the article. Red rouge is cited as an 
example, in the buffing of silver, of a 
material that will give a good color. 
Rouge powder when bonded with stear- 
ic acid, the author indicated, is used 
extensively in color buffing of gold and 
silver, since stearic acid is considered 
the outstanding binding grease for pro- 
viding a good color. In that respect, 
the author referred to the use of hy- 
drofol acid, instead of stearic acid, be- 
cause it is cheaper and does not crys- 
tallize. It is not as satisfactory as stear- 
ic acid, however, if high color is 
sought. Hydrofol acid is a mixture of 
fatty acids with a range of acids con- 
taining 14 to 22 carbon atoms. It is 
readily saponified, with a saponifica- 
tion number of 197-202. 


Halogen-Substituted Acids 


Halogenated acids are those in which 
one or more of the hydrogen atoms in 
the group (radical) attached to the 
carboxylic (—COOH) group is re- 
placed by a halogen. Chlorine substitu- 
tion will depend upon the amount of 
chlorine used and the temperature. 
Catalysts, such as iodine and sulfur, 
serve to make the reaction take place 
more readily. The reaction with bro- 
mine is not as rapid as that with chlor- 
ine and must proceed under pressure 
at higher temperatures. The reactions 
between chlorine and acetic acid may 
be represented by the following equa- 
tions: 

CH;COOH + Cl, CH,CICOOH 

(monochloracetic acid) + HCl 


CH;COOH + 2 Cl, CHCI.COOH 
(dichloracetic acid) + 2HCl 


CH,COOH + 3 Cl, CCl,COOH 
(trichloracetic acid) + 3HCI 


The acidity of the halogenated acids 
will depend upon the presence of the 
carboxyl groups as well as the number 
of halogens substituted for the hydro- 
gen in the radical. Thus, trichloracetic 
acid, with three chlorine replacements 
in the methyl group, is a strong acid. 
The explanation advanced for this in- 
creased acidity is based upon the 
stronger pull (attraction) of the chlor- 
ine atoms (which are strongly electro- 
negative) on the electrons which join 
it to the carbon atom. The hydrogen 
ion (H+) of the carboxyl radical, 
(—COOH) is not held so firmly and, 
in the case of trichloracetic acid, with 
three electronegative chlorine atoms, 
the H+ is completely separated from 
the COOH radical, giving a highly ion- 
ized (strong) acid. Trichloracetic acid 
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is a solid at room temperature and 
melts at 57.5°C. 


In preparing an aluminum surface 
for the satisfactory electrodeposition of 
tin, J. M. Bryan found that an efficient 
preliminary acid etching treatment was 
necessary to obtain the thickest and 
most adherent coat of tin. The follow- 
ing solution was used: 2.5 ml. conc. 
HCl; 50 ml. CCl,COOH; 250 ml. 
H;PO, (s.g. 1.75) ; 200 ml. lactic acid 
(s.g. 1.21) ; 3 g. wetting agent; diluted 
to 1 liter. 

Determination of thickness of de- 
posited metal by rate of chemical ac- 
tion is possible by a procedure whereby 
the rate of dissolution (thickness) of 
the coating by a reagent is measured 
on a time basis (minutes or seconds) 
at a prescribed temperature. One 
method, the dropping test, depends 
upon the addition of the reagent in 
successive drops until the basis metal 
is exposed. For tin deposits, Blum and 
Hogaboom give as the solution re- 
quired, 100 g./1. trichloracetic acid, at 
75°F. (24°C.). Tin will dissolve in 
this solution at the rate of 0.00001” 
per second. 

A patented process for protecting 
zinc against corrosion, lists the follow- 
ing composition of the aqueous solu- 
tion: 0.5 to 5% HNO; (by weight) ; 
1.82 to 9.1 grams per gallon CrQ;; 
1.59 to 7.59 grams per gallon fluorine 
as a water soluble compound. (Such 
compounds consists of trifluoracetic 
acid (CF;COOH) and the lower alkyl 
esters of such acids.) 


Hydroxy-Acids 


When, in place of a halogen, the hy- 
droxy (OH) group is substituted for 
one of the hydrogen atoms in the group 
(radical) attached to the carboxyl 
(COOH) group, a class of compounds 
known as hydroxy-acids results. As an 
example of the formation of a hydroxy- 
acid, a solution of the sodium salt of 
chloracetic acid, namely sodium chlor- 
acetate (CH.,CICOONa), when heated 
to boiling, will form hydroxyacetic 
acid or glycolic acid. This acid may 
also be prepared by the oxidation of 
ethylene glycol. Glycolic acid occurs in 
unripe grapes. 

Hydroxy acids are stronger acids 
than the unsubstituted acids and show 
both the properties associaicd with the 
hydroxy compounds or alcohols (such 
as conversion to ethers or esters) and 
the properties of carboxylic substances 
(such as forming salts with metals). 
Glycolic acid, for example, like an al- 


cohol, can be converted to an ether, 
namely glycolic acid ethyl ether, 
COOH—CH,0C2H;; or, like other sub- 
stances of the carboxylic group, it can 
form a salt, sodium glycolate (CH.OH 
COONa). 

A. H. Du Rose, in a report on the 
electrodeposition of antimony, found 
that antimony fluoride (SbF;) solu- 
tions operating at a pH of 3 to 5 were 
especially satisfactory when complexed 
with ammonium sulfate, ammonium 
fluoride, and hydroxy-organic acids. 
One of the bath compositions used con- 
tained: SbF3, 225 g./l.; (NH4)2SO,, 
166 g./l.; glycolic acid, 57 g./L.; 
NH,OH to pH 4.0. 

Such results, even though not consis- 
tently reproducible, were found to give 
corrosion protection when undercoats 
of copper or nickel were applied, fol- 
lowed by tin or lead. It was also noted 
that a protective coating of chromium 
is needed to prevent tarnishing of the 
antimony on outdoor exposure. The 
metal, however, has excellent tarnish 
resistance for indoor use. 


C. L. Faust listed the use of a sul- 
furic acid-glycolic acid mixture (pat- 
ented) for electropolishing stainless 
steel of the 300 and 400 series. 

In a comprehensive review of the lit- 
erature relating to electroless plating, 
A. Brenner noted that the main compo- 
nents in the solutions used for the elec- 
troless plating process of nickel, cobalt, 
or their alloys, are metal salts, hypo- 
phosphite ion, and a complexing agent 
such as the sodium salt of hydroxyace- 
tic acid. The hypophosphite ion is the 
chemical reducing agent, whereas the 
function of the hydroxyacid is to keep 
the metal salts in the form of complex- 
es as the pH increases, as well as to 
act as a buffer by keeping the pH of 
the bath from changing too rapidly 
during the plating operation. 

The difficulty experienced by some 
in finding a source of sodium hydro- 
xyacetate leads the author to suggest 
that dilution and neutralization of hy- 
droxyacetic acid, an inexpensive com- 
mercial chemical, with caustic soda, 
would produce the desired results (so- 
dium hydroxyacetate). The resulting 
solution may then be used directly in 
preparing the bath. 

The term electroless plating, Brenner 
indicated, is used because this method 
of chemical plating is not a displace- 
ment process, nor is it similar to the 
silver reduction process, since thick 
coats can be deposited. In this respect 

(Continued on page 81) 
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SHOP PROBLEMS 
BARREL FINISHING — POLISHING AND BUFFING 
CLEANING — ANODIZING — ELECTROPLATING 
RUSTPROOFING — LACQUERING AND ENAMELING 


METAL FINISHING publishes, each month, a portion of the inquiries answered as a 
service to subscribers. If any reader disagrees with the answers or knows of better or more 
information on the problem discussed, the information will be gratefully received and the 
sender's name will be kept confidential, if desired. 


CORRECTION 


In the June issue, one importent step 
was inadvertently omitted from the 
procedure for plating on molybdenum, 
in a reply to S.L.P. After cleaning and 
etching, the molybdenum is chromium 
plated in a standard bath at a tempera- 
ture above 120°F. This is followed by 
the nickel chloride strike (step 4). We 
are indebted to A. Korbelak of Sel-Rex 
Corp. for bringing this to our atten- 
tion. 


The Editor 


Electropolishing Gold 


Question: We are interested in re- 
ceiving information on the electropol- 
ishing of 14 kt. gold by methods that 
would be more effective in obtaining 
a mirror finish than what is commonly 
referred to in the jewelry business as 
“stripping.” 

N. F. 


Answer: Gold “stripping” solutions 
are usually based on sodium or po- 
tassium cyanide, with or without addi- 
tions of rochelle salt and ferrocyanide. 
All these solutions have about the same 
action. 

An acid solution of thiourea was 
patented for electropolishing gold al- 
loys, by M. Reichert, U. S. Pat. 2,- 
712,525 (July 5, 1955). This is the 


only non-cyanide process in our files. 


Plating Die Castings 


Question: We are experiencing con- 
siderable difficulty in plating some zinc 
base die castings which were formerly 
painted. They seem to have a large 
amount of aluminum or magnesium in 
the mixture which causes blistering. 
We experience no difficulty in plating 
other zine castings through our bright 
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copper, nickel, and chrome cycle, but, 
with these castings, | have tried num- 
erous methods of cleaning and tried 
copper, brass and tin as a first coat, 
and even the zincating dip we use on 
aluminum, with no success. 

I would appreciate any suggestions 
you can offer to help me in this matter. 


E. C. 


Answer: Die castings, ordinarily, do 
not have an excess of aluminum or 
magnesium. The alloy composition is 
carefully controlled for proper cast- 
ing. However, since other die castings 
do not give any trouble, there is a 
strong possibility of some impurities in 
the metal or a film remaining after 
stripping the paint. 

Your letter does not state what kind 
of trouble is being experienced or what 
kind of paint stripper is used or whe- 
ther the castings have been buffed 
after stripping, so it is difficult to make 
any suggestions. However, there may 
have been a chromate or phosphate 
conversion film under the paint, or the 
stripping bath could either produce a 
film or remove the dense, non-porous 
skin from the casting. 


“Profilm” Finish 
Question: We have been asked to 


quote on an aluminum job with a black 
profilm finish. Would you please ad- 
vise what this finish is? 


J. J.P. 


Answer: Profilm is a silicate-modi- 
fied anti-corrosive coating. The manu- 
facturer’s address is enclosed. 


Finishing Gun Barrels 


Question: We considering 
chrome plating inside gun barrels and 
would like your opinion on what they 
are using for anodes. We are consider- 
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ing lead plated steel or platinum plated 


steel, etc. 


Also, “black 


we see advertised 


chrome plating” for outside of guns, 
etc. instead of blueing. How about 
this? 


L. V. T. 


Answer: The preferred anode ma- 
terial is hard-drawn copper or an alloy 
of copper with 0.9% cadmium, for 
stiffness. This should be coated with at 
least 0.025” of lead, which can be done 
in the fluoborate solution. If the cur- 
rent requirements are not high, lead 
coated steel can also be employed. For 
small calibre bores, platinum-clad cop- 
per can be used. 


Black chromium plating could be 
used for gun parts instead of the usual 
finish but would be quite expensive to 
apply because of the very large am- 
perage required, in the neighborhood 
of 1,000-2,000 amp./sq. ft. The matter 
of hydrogen embrittlement must also 
be considered. The caustic black pro- 
cess is usually employed. 


Immersion Copper on Brass 


Question: We are interested in ap- 
plying a very light or flash copper 
plate to brass (80-20) bellows. Stand- 
ard electroplating methods and solu- 
tions give satisfactory results but the 
cost is too high. An immersion or dip 
plate method is required. Can you sug- 
gest a formula for such an immersion 
copper plating solution? 

R. F. L. 


Answer: We know of no method of 
applying a usable immersion copper 
deposit on brass. 


Copper can be applied by chemical 
reduction, in a manner similar to the 
production of silver mirrors and, re- 
cently, a catalytic or “electroless” 
method was published. However, since 
both processes will require the same 
preparatory treatment of the bellows, 
prior to coating, they would be more 
expensive to apply than an electrode- 
posit. 
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Rusting of Replated Steel 


Question: In conjunction with our 
plating plant we also operate a bumper 
exchange, and have been having a great 
deal of trouble with our bumpers rust- 
ing. We are using a copper cyanide 
bath, then bright nickel and finally 
chrome. Our solutions are kept in bal- 
ance. We have had many suggestions 
as to the cause but have failed thus far 
to actually solve the problem. 


Along with your suggestions on this 
problem we would appreciate your 
telling which plate actually protects 
the metal from rusting. Can you nickel 
plate a piece of raw steel and expect 
it not to rust? How much good does it 
do to only flash the metal with copper 
before continuing the remainder of the 
nickel and chrome plating? 


B. B. 


Answer: Old bumpers have deep rust 
pits, which are not covered during re- 
plating, even though the rust is remov- 
ed prior to refinishing. Rusting occurs 
on the surface at the location of these 
pits in the metal. The only practicable 
procedure is to apply a heavy copper 
deposit and then buff to flow the copper 
over the pores, so that they will be 
sealed. 

A copper flash is of no value and the 
corrosion resistance will be directly 
related to the total thickness of the 
copper and nickel deposits. 


Plating Soft-Soldered Parts 


Question: | am having difficulty in 
covering solder on assemblies, especi- 
ally on the inside of the piece silver 
plated 0.0003”. The soft solder inside 
is only 14 inch from the outside open- 
ing. The work is brass to copper 
flanges, soft soldered, and is bright 
dipped. The outside solder is pumice 
brushed after the dip, but the inside is 
hard to brush. I was wondering if 
there is anything I can try to brighten 
the solder inside. 


R. A. 


Answer: Bright dipping results in a 
black film on soft solder which is diff- 
cult to remove. If possible, bright dip- 
ping should be avoided, and the parts 
just cleaned and soaked in warm fluo- 
boric acid, about 10-20% by volume, 
to remove scale and to clean up the 
soldered joint. 

A copper strike is also effective, in 
many cases, when soft solder is bright 
dipped. However, the fluoboric acid 
soak should be used prior to plating. 
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Patents 
RECENTLY GRANTED PATENTS 


IN THE METAL FINISHING FIELD 


Electroless Nickel 


U. S. Patent 2,822,293. Feb. 4, 1958. 

G. Gutzeit, P. Talmey and W. G. Lee, 

assignors to General American Trans- 
portation Corp. 

The process of chemically plating 
with nickel a body essentially compris- 
ing an element selected from the group 
consisting of iron, cobalt, nickel, alu- 
minum, copper, silver, gold, palladium 
and platinum, which comprises contact- 
ing said body with a bath consisting 
essentially of an aqueous solution of 
nickel ions, hypophosphite ions, and a 
complexing agent selected from the 
group consisting of lactic acid and salts 
thereof, wherein the absolute concen- 
tration of hypophosphite ions in said 
bath expressed in mole/liter is within 
the range 0.15 to 1.20, the ratio be- 
tween nickel ions and hypophosphite 
ions in said bath expressed in molar 
concentrations is within the range 0.25 
to 1.60, the absolute concentration of 
lactic ions in said bath expressed in 
mole/liter is within the range of 0.25 to 
0.60, and the initial pH of said bath 
is within the approximate range 4.0 to 
5.6. 


Electroless Nickel 


U. S. Patent 2,822,294. Feb. 4, 1958. 

G. Gutzeit, P. Talmey and W. G. Lee, 

assigners to General American Trans- 
portation Corp. 

The process of chemically plating 
with nickel a body essentially coinpris- 
ing an element selected from the group 
consisting of iron, cobalt, nickel, alu- 
minum, copper, silver, gold, palladium 
and platinum, which comprises con- 
tacting said body with a bath consist- 
ing essentially of an aqueous solution 
of nickel ions, hypophosphite ions, a 
complexing agent selected from the 
group consisting of lactic acid and salts 
thereof, and an exalting additive se- 
lected from the group consisting of 
simple short chain saturated aliphatic 
monocarboxylic acids including 3 to 5 
carbon atoms and salts thereof, where- 
in the absolute concentration of hypo- 
phosphite ions in said bath expressed 
in mole/liter is within the range 0.15 


78 


to 1.20, the ratio between nickel ions 
and hypophosphite ions in said bath 
expressed in molar concentrations is 
within said bath expressed in molar 
concentrations is within the range 0.25 
to 1.60, the absolute concentration of 
lactic ions in said bath expressed in 
mole/liter is within the range 0.25 to 
0.60, and the initial pH of said bath 
is within the approximate range 4.4 to 
5.6 


Vacuum Metalizing 


U. S. Patent 2,822,301. Feb. 4, 1958. 

P. Alexander, A. S. Baxter and M. E. 

Boston, assignors to Continental Can 
Co., Inc. 


The improvement which consists in 
heating in the vacuum a carbon core 
having a coating thereon of composite 
metal and metal carbide selected from 
the group consisting of zirconium with 
free zirconium metal and of hafnium 
carbide with free hafnium metal and 
of mixed carbides of zirconium and 
hafnium with mixed zirconium and 
hafnium free metal, said coating hav- 
ing the selected carbide at the carbon 
core and the selected free metal at the 
exterior surface, said heating being to 
a temperature above the melting point 
of the metal to be deposited, bringing 
the metal to be deposited into contact 
with the said selected metal whereby 
the molten metal to be deposited wets 
and spreads upon the selected free 
metal and is evaporated from a film 
extending over substantially the entire 
surface of said coating, and preventing 
contact with the carbon core by the 
metal to be deposited through main- 
taining the coating of the selected metal 
carbide upon the carbon core. 


Immersion Tin 


U. S. Patent 2,822,325. Feb. 4, 1958. 
E. M. Tinnon and I. L. Simmons, as- 
signors to Metal & Thermit Corp. 

A dry tinning and cleaning compo- 
sition adapted to be dissolved in water 
to provide a cleaning and tinning solu- 
tion, said dry composition consisting 
essentially of 3 to 8 grams of potas- 
sium hydroxide, 60 to 120 grams po- 


tassium stannate, 0 to 10 grams of 
potassium carbonate, 50 to 100 grams 
of Versene, 30 to 60 grams of trisodium 
phosphate and .5 to 1 gram of sodium 
lauryl sulphate. 


Chromium Alloy Bath 


U. S. Patent 2,822,326. Feb. 4, 1958. 
W. H. Safranek, assignor to Rockwell 
Spring and Axle Co. 


The method of electrodepositing a 
bright chromium-alloy plate, which 
comprises electrolyzing an aqueous 
bath containing 30 to 75 g./l. of triva- 
lent chromium ions, 10 to 50 g./l. of 
alkali metal ions, the ions of at least 
one alloying metal selected from the 
group consisting of from 0.6 to 2.5 
g-/l. of iron ions, from 0.1 to 1.0 g./1. 
of nickel ions, from 0.1 to 1.0 g./l. of 
cobalt ions, and containing addition- 
ally at least one brightening agent in 
the range specified, selected from the 
group consisting of: 
Brightening agent: 

Urea 1-188 

Methyl pyridium chloride _ .1-10 

Diamino pyridine -1-10 

-1-10 

Dimethylthiourea 

Histidine monohydrochloride .1-10 

Sulfonated saccharin 


Range 


Latex Paint 


U. S. Patent 2,822,341. Feb. 4, 1958. 

V. A. Miller, R. L. Bebb and J. H. 

Musch, assignors to The Firestone 
Tire & Rubber Co. 


A method of producing a synthetic 
polymer latex adapted to withstand 
freezing and thawing without coagu- 
lating, comprising polymerizing a 
polymerizable ethylenic compound in 
an aqueous medium in the presence of 
about 0.5 to about 5.0 parts by weight 
per 100 parts monomer of modified 
glyceryl monoricinoleate as an emulsi- 
fying agent and in the presence of at 
least 0.5 part by weight per 100 parts 
monomer of a water soluble salt of 
persulfuric acid as a polymerization 
catalyst, said modified glyceryl mon- 
oricinoleate being prepared by reacting 
one mole of glycerol with one mole of 
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ricinoleic acid in the presence of sufhi- 
cient potassium hydroxide to provide 
intrinsically in the glyceryl monorici- 
noleate product about 3 to about 8% 
potassium ricinoleate based on the 
weight of said product whereby the 
modified glyceryl monoricinoleate is 
water dispersible. 


Paint Brush 


U. S. Patent 2,822,561. Feb. 11, 1958. 
N. F. Rowley 


A paint brush for painting objects 
having curved surfaces comprising a 
rigid semi-circular frame having an 
inner substantially concentric surface, 
a handle extending outwardly from the 
frame, and a plurality of tufts of 
bristles mounted in the frame. 


Wear and Abrasion Testing 
Machine 


U. S. Patent 2,822,686. Feb. 11, 1958. 
C. R. Campana 


A machine for testing the wear re- 
sistance of a plated article, comprising 
a base member, a jig for holding a 
plated test piece, said jig being mov- 
ably supported on the base member, a 
stationary frame member supported on 
the base member and having a socket 
therein overlying the jig, an abrasive 
element and a carrier therefor float- 
ingly disposed in the socket in the 
frame, said abrasive being elastically 
deformable and softer than the plated 
test piece with which it is to cooperate 
and under the weight of the carrier 
being adapted to bear upon such test 
piece when mounted in the jig, and 
means for reciprocating the jig so that 
the abrasive element will rub over the 
plated surface of the test piece when 
mounted in the jig. 


Organic Coating 
U. S. Patent 2,823,140. Feb. 11, 1958, 
J. H. Lowell, assignor to E. 1. du Pont 
de Nemours & Co. 


A metal article having a hard, ad- 
herent, multiple-layer coating consist- 
ing of a layer of pigmented primer in 
adherent contact with said metal, a 
layer of undercoat in adherent contact 
with said primer, and a topcoat layer 
of methyl methacrylate lacquer in ad- 
herent contact with said undercoat, 
said undercoat comprising organic 
film-forming material consisting essen- 
tially of a polymeric phosphate __re- 
action product of phosphoric acid with 
a co-polymer of methyl methacrylate 
and glycidyl methacrylate. 


DIAMONDS-—SIGN 
OF FINISHING 


“on FAMOUS ALLIED PRODUCTS 


For Finishing, Cleaning and Protection of Metals 


Here’s a wealth of technical information gathered as a result of extensive 
product research, development and use throughout the world. This 
comprehensive file explains and describes all products, gives applicable 
metals, appearance of film, purpose of products, typical applications, 
U. S. Government specifications, method of application and test results. 


®@ the finishing industry's most complete line of chromate conversion coatings. 
Give peak corrosion resistance, a lasting paint base and widest choice of 
appecrance in decorative finishing on 


ZINC AND CADMIUM ALUMINUM CUPROUS ALLOYS MAGNESIUM SILVER 


ZINC and CADMIUM plating. High chemical stability provides maximum quality at 
minimum cost. Liquids available in AUTO-FLO-PAK for economical automatic dispensing. 


process 


WETTING AGENTS DETERGENTS DYES FOR IRIDITE FILMS 


CLEANERS and DEOXIDIZERS speciaty formicted to 
provide maximum performance with IRIDITE coatings on aluminum and zinc die castings. 
.“ New method of protection i corrosion inhibitors in a water- 
soluble polymer base which dries to an extremely thin, tough, durable coating 
—clear in color. Does not chemically affect base metal or any post treatments, Used as a protective 
treatment alone or to enhance value of post treatments. 


Write now for your copy of Allied’s Technical Data File, or call your 
Allied Field Engineer for full information on Allied products. He's 
listed in your phone book under “Plating Supplies”. 


Your Finishing Problems Invited 
Our Research and Development Department will be happy to work with 
you to develop a finish for your needs. 


Allied Research Products, Inc. 


4004-06 E. MONUMENT STREET 
BALTIMORE 5, MARYLAND 


Manufacturers of IRIDITE®, IRILAC’'“:, ARP® Brighteners and 
Plating Chemicals — West Coast Licensee: L. H. Butcher Co. 
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Wire Plating Machine 


U. S. Patent 2,823,180. Feb. 11, 1958. 
E. Rothschild 


A plant for electro-plating a plural- 
ity of wires which are disposed to move 
in spaced apart and parallel relation to 
each other along straight paths from 
respective supply reels to correspond- 
ing take-up reels. 


Hot Dipping 


U. S. Patent 2,824,020. Feb. 18, 1958. 
N. E. Cook and S. L. Norteman, as- 
signors to Wheeling Steel Corp. 


A method of applying flux to metal 
strip in preparation for immersing the 
metal strip in molten coating metal hav- 
ing a lower melting point than the 
metal of the strip and which molten 
coating metal reacts with the flux at 
the temperature of the molten coating 
metal. 


Concentration Changes in 
Electrode Films in Chromium 
Baths and the Mechanism of 
Deposition 

A. L. Lewin and A. I. Falitschewa; 
Zurnal prikl. Chim. (Journal Applied 
Chemistry, Russia), 29, No. 11, 1,673- 
1,684. 

The authors investigated the pH 
values in electrolytes and the concen- 
tration changes of the participating 
ions. The investigation was conducted 
electrometrically with a glass electrode 
and also conductometrically by de- 
termination of the hydrate formations 
of the chromium, iron, and aluminum 
and, finally, chromatographically. Use 
was made further of the Hittorff 
method, to ascertain the deviation of 
the ion condition in the cathode and 
anode chambers from that of the elec- 
trolyte in the initial starting condition. 

The concentration changes in the 
electrode chambers exert a great in- 
fluence on the condition and ionic 
equilibrium of the CrO;~ containing 
electrolytes. The pH values in the 
cathode chamber can vary between 
0.08 and 6.0. Deposition of chromium 
proceed at pH values of 3-5 and 
hydrate formations of the metal at pH 
5.3-6.0. 

A diagram showed, during the 


course of the polarization of a platinum 
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cathode in sulfuric-chromic acid solu- 
tions of various concentrations, that the 
reduction to metallic chromium pro- 
ceeds in three separate stages. These 
respective stages are first, the transi- 
tion from Cro0;> to Cr*+; secondly, 


the formation of and Cr**; thirdly, 


the separation of chromium metal. 

Of the ions which are present in the 
chromium plating electrolyte, Cr20;~, 
HCrO, and CrO,~, only the last is 
reduced directly at the cathode and, 
with this, the passivation of the cathode 
by insoluble Cr*+ compounds plays a 
decisive role. 


Influence of Chloride Ions on 
Solubility of Nickel Anodes 


By A. W. Pomossow and L. I. Gure- 
witsch: Zurnal prikl. Chim. (Journal of 
Practical Chemistry—Russia) 29, No. 
9, 1,372-1,377. 


Investigations were conducted on the 
influence of sodium chloride in con- 
centration of 0-1.0 gram-equivalent/ 
liter on the solution of nickel anodes. 
Three characteristic action regions of 
the chloride ions for passivation were 
established. 

It was found that, with current den- 
sities of up to 4.2 amp./dm.? and 0.5 
g. equiv./liter of NaCl, an unhindered 
solution of the nickel anodes took 
place. It was established further that 
the addition of 0.02-0.1 g. equiv./liter 
favored the passivation of the nickel 
anodes and caused the appearance of 
periodic transition - passivation. This 
passivating action of the chloride ions 
was explained by the formation of 
HC10, originating from secondary re- 
actions. 


Study of the Functioning of 
Chromium Plating Baths by 
Radioactivity; Study of the 
Porosity of Deposits by the Aid of 
Radioactive Tracers; Estimation 
of Trivalent Chromium 


By M. Bonnemay and H. Kagan. 
Paper read at the Annual Hard Chro- 


mium Conference, Paris 1957. 


These three communications cover 
research work performed at the Elec- 
trochemical Research Laboratories of 
the C.N.R.S. in the field of chromium 
plating. 

1. After study of the isotopic ex- 
change between Cr*+ and chromium 
C+, the authors conducted research 
on the kinetic study of the anodic re- 
oxidation of trivalent chromium to 
hexavalent chromium. Evidence was 


obtained of the existence of a reac- 
tion of the first order, of which there 
were determined the velocity constant 
and the activation energy. The study 
of the influence of certain electrolysis 
factors, such as composition and anode 
surface, has permitted obtaining evi- 
dence of a catalytic effect in conjunc- 
tion with the electronic configuration 
of the anode. It was possible to de- 
termine the anodic current density re- 
sulting in maximum reoxidation. 

2. A method of study of the porosity 
of electroplated coatings was outlined 
at the previous 1956 Hard Chromium 
Conference. An application of this 
study method was indicated and ap- 
plied for the study of porous coatings 
obtained by anodic etching. In this 
way, it was possible to obtain precise 
information on the mechanism of the 
etch, the depth affected by the treat- 
ment and the heterogeniety of pore dis- 
tribution. 

3. A method of rapid estimation of 
trivalent chromium in plating baths, 
was described. It is based on potentio- 
metric measurements as a function of 
time in the solution to be estimated, to 
which potassium permanganate has 
been added. A very rapid estimation 
can be obtained, after the apparatus 
has been standardized. 


Modern Cyanide Copper Baths 


H. Roggendorf: Metallwarenind. und 
Galvanotechnik ; 48, No. 10, 448. 


Modern cyanide copper baths are 
characterized by: 

1. High metal content (60-90 g./I.) ; 

2. Low content of “free” cyanide 

(3-10 g./1.); 
3. High caustic potash content (30- 
35 g./l.); 

4. High bath temperature 

90°C.) ; 

These factors collectively ensure: 

5. Good electrical conductivity of 

the bath; 

6. High cathode current densities 

(2-10 amp./dm.”) ; 

7. High anode and cathode current 

efficiencies (nearly 100% ). 

The oldest medium for the regula- 
tion of cathodic polarization and as a 
brightening agent is sulfocyanide. This 
also renders the bath less sensitive to 
foreign metal contamination. Other 
brightening agents formerly used were 
lead compounds (sodium plumbite). 
In recent years the trend has been for 
the field of brightening agents to be 


(60°. 
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considerably widened. Numerous or- 
ganic brighteners have been developed, 
and a particular feature has been the 
newer inorganic agents, especially 
lithium-zinc and selenium compounds, 
partially in combination with sulfo- 
cyanide. 

It is only the organic brightening 
agents, which form harmful break- 
down products in the bath, which need 
to be removed from time to time by 
activated carbon treatment. 

The inorganic brightening agents 
mentioned do not form these harmful 
break-down products. Modern cyanide 
copper baths are operated both with 
and without wetting agent additions. 
As is known, the wetting agent addition 
gives, primarily, a reduction of the 
surface tension of the bath. Better 
wetting is obtained at the boundary 
surface of the ware with the electrolyte, 
there is an improved ion exchange, 
and a more rapid renewal of the elec- 
trolyte in the cathode film. Also, when 
the ware is removed from the bath, 
the residual electrolyte runs off much 
easier. In many cases, the wetting 
agent serves to emphasize the action of 
the brightener by improving the 
absorption, reduction of the crystal 
size at the cathode, and improvement 
of the adhesion of the brightening 
agent at the cathode. 

Cleaning must be conducted in a 
particularly effective manner with the 
use of wetting agents in copper baths, 
since residues of oil and grease on the 
cathode are emulsified by the wetting 
agent in the hot copper baths and can 
lead to fogging films on the ware or 
other bath disturbances. A good bright- 
ening agent for copper deposits from 
cyanide baths has been found to be 
sodium ethylenediamine tetraacetate. 

The sodium carbonate which is 
formed in the bath serves as a regu- 
lator of the anodic polarization. 


Possibilities of Improvement of 
Cathodic Efficiency and Covering 
Power in Chromium Plating Baths 


By T. Zak (Poland). Paper read at 
the Annual Hard Chromium Confer- 
ence, Paris 1957. 


The author gave details of a wide 
systematic research study of the influ- 
ence of additions of ions K+, SiF,=, 
Sr++ and SO,= in chromium plating 
baths. 

In the first part of this research 
work, current efficiencies were studied 
with the influencing factors of current 
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density, temperature, chromium chro- 
mate content, potassium ion concen- 
tration, as well as the operational lim- 
its for obtaining brilliant deposits and 
the covering (throwing) power of the 
baths. 

In the second part of this research, 
a study of the characteristic properties 
of the various deposits of chromium 
obtained under these conditions, con- 
cerns the micro-hardness of the de- 
posits, the fatigue strength of the chro- 
mium plated steel, and the structure of 
the deposits. 


The Surface Characteristics of 
Steels After Electropolishing 


W. L. Cheifez: Zurnal prikl. Chim. 
Russia (Journal of Applied Chemis- 
try). 29, No. 12, 1,822-1,827. 


In order to obtain an insight into 
the processes occurring during elec- 
tropolishing of metals, brightly ground 
and degreased test parts of carbon 
steels and electrolytic iron were treat- 
ed in an electropolishing bath consist- 
ing of 65% phosphoric acid, 15% 
sulfuric acid, 6% chromic acid and 
14% water, by weight, at 80°C., with 
an anode current density of 40 amp. 
/dm.’. 

For both types of metal investigated, 
an I-V diagram shows electrode po- 
tentials and ohmic drops in the elec- 
trolytes in relation to the current den- 
sities. The nature of the two change 
points shown on the amp./voltage 
curves is determined by the variation 
of the anode potentials and the ap- 
pearance of a more or less dense oxide 
film on the metal surface. 

Passivation of the anodes and the 
formation of oxide coatings is favored 
by the chromic oxide content of the 
bath. By treatment of the electropol- 
ished metal with hot caustic soda, the 
oxide coatings are made more com- 


pact. 


Structure of Electroplated 
Tin Coatings 
J. J. Trillat and K. Mihama; Me- 
taux, 32, No. 377, 1-9. 


The structural formation of electro- 
plated tin coatings was ascertained with 
the aid of electron-optical and X-ray 
diffraction examination. The experi- 
mental techniques applied were de- 
scribed in full detail. The results show- 
ed the influence of the brightening 
agents added to the bath on the grain 
size and grain orientation of the de- 
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posited tin. It was found that the bright 
tin deposits are fine grained and have 
a strongly oriented structure, while 
mat tin deposits consist of a coarse 
grained structure with a less outstand- 
ing orientation. 


SCIENCE FOR 


ELECTROPLATERS 
(Continued from page 75) 


it resembles electroplating but, inas- 
much as no electrical equipment is re- 
quired, it is described as electroless 
plating. The process is a controlled 
autocatalytic reduction of nickel or co- 
balt ion by the hypophosphite ion on 
certain catalytic surfaces, yielding a 
sound, coherent metal coat. 

Lactic acid (CH,;CHOHCOOH). 
which was included. by J. M. Bryan in 
the acid etch solution formula for tin 
plating on aluminum, may be obtained 
by the hydrolysis of halogenated pro- 
pionic acid (CHs;CHBrCOOH). 

E. Raub and M. Wittum referred to 
the use of lactic acid and citric acid in 
nickel plating. The tertiary sodium salt 
of citric acid is often added to the 
nickel solution. Its effect is to increase 
the polarization of nickel deposition 
and to clear the bath by the formation 
of complexes with the collodial hydrox- 
ides. Lactic acid and tartaric acid are 
similar to citric acid in their effects in 
the nickel solution. 

When this type of hydroxyacid is 
heated, an unsaturated acid forms. 
Thus B-hydroxypropionic acid is con- 
verted to acrylic acid CH.OHCH. 
COOH — CH, = CH.COOH (acrylic 
acid). Esters of acrylic acid and metha- 
erylic acid CH, = C(CH;) COOH form 
acrylate resins, such as lucite, by poly- 
merization. 

D. Gray reported that the addition of 
a weak acid such as glucose CHO 
(CHOH) ,CH.OH, to aqueous solutions 
of indium cyanide dissolved in excess 
cyanide, served as a stabilizer for the 
bath by preventing (inhibiting) the 
formation of indium _ hydroxide 
In(OH)s. The addition, as a syrup, of 
4 gram glucose per gram of indium 
to a bath containing 30 to 60 g./l. of 
indium, when operated at a current 
density of 1 to 16 amp./dm.? at room 
temperature, gave a soft silvery white 
deposit of indium. The following con- 
ditions or requirements for a stabiliz- 
ing agent, such as glucose, were given: 
very weak acid effect; solubility in cy- 
anide; no side reactions with cyanide; 
tendency to form a stable compound 
with indium and cyanide. 
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Published by SEL-REX CORPORATION — 


NUTLEY 10, NEW JERSEY 


, 


A view of the Sel-Rex voliadan facilities. Here a lab technician pours electrolyti- 


cally refined precious metals salts, removed from evaporator to his right, into 


centrifuge. 


Up To 75% More Return On Precious Metals 
Salvage From New Refining Facilities 


Up to 75% greater dollar return from 
plated scrap or spent solutions of Gold, 
Rhodium, Platinum, Palladium and 
Silver, are being realized consistently 
through latest scientific techniques 
and modern equipment in the new Sel- 
Rex Precious Metals refining facilities. 
Part of the new 40,000 square foot 
Sel-Rex plant, the division utilizes 
Spectrophotometers, Tube Furniices, 
Polaragraphic Instruments and Miiffle 
Furnaces for cupellation assaying, to 
a precise analysis of salvaged mate- 
rials. 


Specially designed containers to facili- 
tate shipment of precious metals scrap 
or spent plating solutions are supplied 
free of charge. 


How precious metals scrap is salvaged 
can mean the difference of many dol- 
lars to you and your company. Don’t 
let these extra dollars slip away, by 
putting up with outdated recovery 


methods. Write for your copy of SEL- 
REX PRECIOUS METALS REFIN- 
ING SCHEDULES as a basis for com- 
parison, Better yet, arrange to send a 
sampling of your material which we 
will assay — no obligation. We think 
you'll be pleasantly surprised. 


Ask for #PMS for details. 


Sel-Rex Portable 
Plating Barrels Offer 
Premium Quality At 
Lowest Cost 


Low cost Sel-Rex Plating Barrels offer 
such high cost features as: full 14” 
gauge high temperature Plexiglass 
used throughout; gears machine cut 
from 5” Plexiglass; scientifically 
spaced steel dangle contacts, or steel 
center rod contact—to give even con- 
tact coverage for superior plating re- 
sults; stainless steel tie-rods and 
screws; totally enclosed motors, also 
encased in heavy gauge Plexiglass. 


Sel-Rex Portable Plating Barrels are 
available in the following stock sizes: 
6” x 10” and 6” x 12” with 1/50 H.P. 
motor; 8” x 18” with 1/20 H.P. motor. 
Larger or intermediate sizes and spe- 
cial attachments on special order. 


For further details ask for product 
bulletin #PPB-1. 


FREE LITERATURE CORNER 
Just OF The Press... 

(© PMS © Precious Metals Refining Schedules. 

(0 PMF © Pre-Met Filter Product Bulletin. 

(0 PPB-1 © Portable Plating Barrels Product 
Bulletin and price list. 

(0 PLT-1 © Platanex—Reliable, low stress Plat- 
inum plating for high temperature and gen- 
eral industrial uses. 

0 RX-2 © Rhodi 
Still Available .. 

D PR-1 new “Guide” to Plating 
Rectifiers—20 pages illustrated. 


(0 AG-2 © Acid Gold Process—developed for 
=— circuit plating—4 page technical re- 


0 bn. © Gold Plating, Industrial & Decora- 
tive, by E. C. Rinker—8 pages, illustrated. 
NOTE: For your c when t 
ing the literature po ie simply refer to 
it by the prefixed code 


“New Low Cost Portable Solution Filter Is Leak-Proof 


A rotating magnetic field to drive the 
pump impeller eliminates the need for 
troublesome seals or stuffing boxes on 
the new Sel-Rex Pre-Met Filter. In 
addition to making the unit leak-proof 
—no more costly precious metals solu- 
tion losses—this innovation also elim- 
inates contamination by lubricants in 
pharmaceutical, biological or bever- 
age processing. 


The Pre-Met Filter uses a canned tur- 
bine pump-motor which is continu- 
ously lubricated by the solution. A 
stainless steel filter tube houses an ele- 
ment of specially processed cotton or 
dynel yarn wound around a stainless 
steel core. This cartridge provides 
“depth filtration” through interlaced 
layers totalling 500 square inches of 
area per cartridge. Filtration area may 
be increased inexpensively in multiples 
of 500 square inches by attaching ad- 
ditional filter tubes. The following 
maximum flow rates would apply: 1 
tube—300 GPH, 2 tubes—500 GPH, 
3 tubes—700 GPH, 4 tubes—800 GPH. 
Flow rates are easily adjusted from 
near zero to maximum by simple pinch 
valves, since the canned turbine pump- 
motor does not overload due to flow 


METAL 


FINISHING, August, 


restriction, and will use less power as 
flow is diminished. Accordingly, con- 
sidering the low price of the basic unit, 
it is entirely practical and economical 


to a Pre-Met Filter for 


tions requiring flow rates as low as | 
25 GPH. 


Ask for #PMF for additional details 
and product bulletin. 
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‘Recent Developments 
| NEW METHODS, MATERIALS AND EQUIPMENT” 


Reflow Oils for Tin Plate 


Enthone Inc., Dept. MF, 442 Elm 
St., New Haven, Conn. 


A new process for economical and 
trouble-free bright flowing of electro- 
plated tin consists of a reflowing oil, 
Flowbrite *1, and an additive, Flow- 
brite #2, for maintenance of the bath 
at optimum effectiveness. 


The process overcomes many of the 
disadvantages of conventional fats and 
vegetable oils used for reflowing of tin. 
The bath does not thicken or polymer- 
ize with use and, therefore, has an ex- 
tremely long life. Because it is a liquid 
at room temperature, it does not solid- 
ify on cooling and is easy to remove 
from flowed parts. The materials have 
considerably higher flash and fire 
points than palm oil and similar sub- 
stances, thereby minimizing the fire 
hazard involved in reflowing opera- 
tions. 

The bath is operated at 475 to 550° 
F. Immersing tin plated work in the 
bath for 5 to 30 seconds produces a 
bright, uniform coating of tin com- 
pletely free of oxide stains. Because of 
the low viscosity of the oils, dragout 
losses are kept to a minimum. 


Buffing Compound Remover 


Industrial Dept., J. B. Ford Div., 
W yandotte Chemicals Corp., Dept. MF, 
Wyandotte, Mich. 


The accompanying picture shows be- 
fore and after buffing compound re- 
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moval with a new, all-soluble buffing 
compound remover recently  intro- 
duced. Above left, buffed die cast han- 
dle entered plating department with im- 
pacted buffing compound deposits and 
handling smears. Three minutes in a 
hot Bufsol bath produced the mirror- 
bright copper and nickel plate at right, 
according to the manufacturer. 

A liquid concentrate used diluted 
with water, the material contains no 
solvents to interfere with electrocleaner 
performance, is said to be readily 
adaptable to most plating cycles. It is 
claimed to be completely miscible in 
water, removes most buffing com- 
pounds, tripoli and rouges. The solu- 
tions are said to rinse easily from re- 
cesses and damaged rack coatings, have 
long life even when loaded with buffing 
compound, will not etch, darken or at- 
tack zinc-base die castings, copper, 
brass, steel or aluminum when used at 
recommended concentrations and tem- 
peratures. It produces no obnoxious 
fumes, nor odors, does not require 
special ventilation. 


Speed Reducer 


Rampe Mfg. Co., Dept. MF, 14915 
Woodworth Ave., Cleveland 10, Ohio. 


Models SW-1 and VP-l, molded 
plastic speed reducer and variable 
speed pulley, offer exceptional cost-sav- 
ing and performance for all types of 
this equipment. Both units are entirely 
molded of fiberglass-reinforced nylon 
except the machined sheft, worm gear, 
and tension spring. Both are available 
in various sizes for specific applica- 
tions. The SW-1 reducer provides re- 
duction ratios of 10:1 to 60:1 and can 
be furnished with solid or hollow out- 
put shaft. It weighs less than 3 ounces 
and measures 334” high x 3%” wide x 
314” deep overall. Model VP-1 pulley 
has a range of 21, times, with spring- 
loaded tension spring and shaft bores 
of 44”, +”, and 34”. It measures 17” 
O.D. with a maximum 15%” pitch di- 
ameter. Model VP-2 in larger size is 
available for heavier duty. 

The fiberglass plastic design over- 
comes many common problems of high 
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costs, corrosion, and excessive replace- 
ments. 


Cleaner Test Kit 


Hanson-Van Winkle-Munning C o., 
Dept. MF, Matawan, N. J. 


An operator with no chemical knowl- 
edge can measure strength of cleaner 
solution in 30 seconds using the new 
Cleaner Control Kit. Principle is deter- 
mination of pH by titration, but result 
is calibrated so that the operator reads 
it directly as number of ounces of 
cleaner per gallon of solution. Anyone 
can make the test on the spot with no 
further instruction than that provided 
by brief directions printed on the con- 
tainer. Sensitivity affords sufficient ac- 
curacy for all practical purposes. 

Kit consists of a clear glass test bot- 
tle with a volumetric mark, stoppered 
with an etched medicine dropper, and a 
dark glass bottle containing an indica- 
tor. Indicator bottle is also stoppered 
with a medicine dropper. All necessary 
equipment is packaged in a single box. 

Operator simply fills the clear test 
bottle to the mark with clear tap water 
and adds just enough cleaner solution 
(0.5 ml) to reach up into the etched 
medicine dropper to the etch mark. He 
then adds indicator drop by drop from 
the unetched medicine dropper until a 
color change takes place in the test bot- 
tle. 

Number of drops of indicator re- 
quired for the color change, multiplied 
by a factor that is a constant for the 
particular cleaner used, is read as 
ounces of cleaner per gallon of cleaner 
solution. 

A range of indicators is available for 
both alkaline and acid cleaners and for 
critical points of cleaner solutions of 
both high and low concentrations. 
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Teflon Gloves 


Surety Rubber Co., Dept. MF, Car- 
rolliton, Ohio. 


A new industrial glove, completely 
impervious to strong acids and solvents, 
is fabricated from Dupont Teflon. 
Tested under the severest conditions, 
the gloves were unaffected by attacks of 
fuming red and white nitric acid, 100 
per cent sulphuric acid and all strong 
solvents. They are available in 12 and 
16 inch styles that feature an exclusive 
turn cuff for maximum protection. 


Rust and Tarnish Remover 


Octagon Process, Inc., Dept. MF, 
34 Bank St., Staten Island 1, N. Y. 


Rustclean 154 chemically cleans the 
surfaces of iron and steel, removes the 
tarnish from copper and brass, and 
brightens aluminum and stainless steel 
without harm to the metal itself. Light 
oils and grease films remaining from 
stamping and other fabricating opera- 
tions are dissolved by the solvents and 
detergents contained in the product. 
In addition the chemical action gives 
excellent corrosion resistance to the 
treated metal surfaces and also acts 
as a prepainting treatment prior to 
painting or lacquering. 

For medium or large volume pro- 
duction of small and moderately sized 
parts, the material is extremely eco- 
nomical and can be used in either cold 
or hot immersion process. For high 
speed, conveyorized manufacturing op- 
erations the hot immersion method is 
recommended. At a tank temperature 
of 160° - 180°F., rust and scale can 
be removed within one to ten minutes, 
depending on the degree of corrosion 
and the concentration of the solution. 


For average rust, a dilution of five or 
six to one has proved to do an excellent 
job at a tank temperature of 180°F. 
Use at room temperature is also very 
satisfactory but the cold process re- 
quires a longer immersion time. After 
rust, scale and tarnish have been re- 
moved, parts are removed and rinsed 
in a clean water rinse tank. Hot water 
is recommended to cut drying time. 

The product is available from stock 
in a number of standard sizes from 55- 
gallon drums to 1-pint case lots, (24 
pints to a case) for small wipe-on ap- 
plications. 


Portable Solution Filter 


Sel-Rex Corp., Dept. MF, Nutley, 
N. J. 

A rotating magnetic field to drive the 
pump impeller eliminates the need for 
any seals or stuffing boxes on the new 
Pre-Met solution filter. This innovation, 
the manufacturer claims, eliminates the 


possibility of costly solution loss in the 
filtration of precious metals plating 
solutions, as well as avoiding lubricant 
contamination in filtering such liquids 
as paints, varnishes, lacquers, and pe- 
troleum products. 

The new filter utilizes a canned tur- 
bine pump and motor unit which is 
continuously lubricated by the solution 
being filtered. The stainless steel filter 
tube contains an element of specially 
processed cotton or Dynel yarn wound 
around a stainless steel supporting core. 
This cartridge filter element provides 
‘depth filtration’ through numerous in- 
terlaced layers totalling 500 square 
inches of area per cartridge. The cart- 
ridges can be supplied to filter parti- 
cles from 150 down to 1 micron sizes. 
In precious metals solution filtration, 
precious metals are easily reclaimed by 


METAL FINISHING, August, 1958 


simply igniting the inexpensive filter 
cartridge. 

Units are available in capacities up 
to 800 gph, by the simple attachment 
of additional filter tubes. Each tube in- 
creases the effective filtration area by 
500 square inches with the following 
flow rates applying: 1 tube—300 gph, 
2 tubes—500 gph, 3 tubes—700 gph, 
4 tubes—800 gph. It is reported that 
flow rate on any capacity unit is easily 
adjusted from zero to maximum by 
simple pinch valves, since the canned 
turbine pump-motor will not overload 
due to flow restriction, and will use less 
power as flow diminishes. This feature 
is also said to permit individual cart- 
ridge replacement, without stopping 
filtering operations, on the multiple 
tube units. 

The simple functional design of the 
filters features a curved frame which 
ends in an easy-grip handle for com- 
plete portability. 


Belt Polisher 


Hammond Machinery Builders, Inc., 
Dept. MF, 1601 Douglas Ave., Kala- 


mazoo, Mich. 


Model ND-12 no-dust grinder with 
the U-2 abrasive belt attachment offers 
a very versatile grinder-polisher com- 
bination. The abrasive belt attachment 
is available for right or left hand 
mounting and handles belts from 72” 
to 90” long and 1” to 24%” in width. 
Other attachments including a table 
make it possible to do platen and con- 
tour grinding. A 12” diameter rubber 
contact wheel gives a surface speed on 
the belt of 5500 f.p.m. Dust hoods at 
the wheels collect the grit and dirt and 


filter clean air back into the room 
through the built-in dust collector 
which takes up no extra floor space. 
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Parts Recovery Scoop 


Belke Mfg. Co., Dept. MF, 946 N. 
Cicero Ave., Chicago 51, Ill. 


recovery of 
all kinds of parts, in- 
cluding brass, die- 
castings and other 
non-magnetic mate- 
rials a tank magnet 
will not attract, is 
achieved by a new 
Super Scooper. 
, Equipped with a long 
a handle and lever for 
«operation from above 
the solution, the scoop 
Se with cover open is 
moved along the bottom of the tank to 
gather the parts. When released, the 
cover drops down to the tank bottom 
ahead of the parts. Operation of the 
lever to close the cover draws the cover 
along the bottom and pushes the parts 
into the scoop. 


Easy recovery with the scoop per- 
mits removal of the lost parts before 
the solution is contaminated or costly 
parts are ruined. 


The steel handle of the scoop is 50” 
long. The scoop is 844” wide, 7” long, 
and 414” high. 


Contour Polisher 


Divine Brothers Co., Dept. MF, 
Seward Ave., Utica, N. Y. 


Contour polishing equipment that 
makes it possible to polish many con- 
tours in several planes consists of the 
Model DLS abrasive belt head unit and 
the “Job-O-Matic Jr.” work table, 
which have been designed especially 
for polishing contours, but are equally 
desirable for flatwork. The abrasive 
belt head unit offers the advantages of 
being able to perform both slackbelt 
operations and jobs requiring the back- 
ing up of the belt with a contact wheel, 
or a platen, 


The unit will accommodate motors 
up to 5 H.P. and 132” length abrasive 
belts up to 4” in width. Belt tension is 
adjusted and maintained by an air 
cylinder on the tracking pulley. A 
larger spacing has been provided be- 
tween the two idler pulleys on either 
side of the contact wheel than is usually 
afforded. This permits the polishing of 
radical contours since the belt has more 
opportunity in which to retrack itself. 
Various controls, accessories and op- 
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SELENIUM RECTIFIER 
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Showing interior arrangement 
of rectifier stacks 
and bus work 


20,000 amperes—voltace 
range 3 to 18 volts. 


provide more efficient, more economical 
and more dependable DC power supplies 


.. designed to meet the rigid power requirements of the Metal 
Finishing Industry. They are low-voltage, high-amperage units for 
electro cleaning, plating, polishing and electro chemical purposes. 


SYNTRON Selenium Rectifier Units are highly efficient, sturdy 
constructed units, using SYNTRON’S own Selenium Rectifier 
Stacks to assure dependability, long life and low maintenance. 


Built as a single, compact, space-saving unit, rated for continuous 
operation. Either fan, convection cooled or oil immersed units. 
Easy to install — easy to maintain. 


Solve your a-c to d-c power conversion problems efficiently and 
with SYNTRON Selenium Rectifier Units. 


Other SYNTRON Equipment 


Chargers Electric Heating Elements Sinuated Mire 
Electric Heating Panels Selenium Rectifier 


| SYNTRON COMPANY 


723 venue Homer City; 
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NOW OFFERS DECORATIVE 


ON ECONOMICAL 


At long last you can now secure 
beautifully bright, gleaming colors 
from a simple LUSTER-ON chro- 
mate dip process for your zinc 
plated small parts. 


These are not just spotty identi- 
fication colors. These are scintil- 
lating golds, yellows, blues, greens, 
violets, reds, brass and copper hues 
that will add glamor and sales 


appeal. 


Especially Brilliant 
on Wire Goods 


Be tiie first in your field to offer this 
sales booster. Write or wire today 
for the full story on low-cost 
LUSTER-ON COLOR. 


Samples Gladly Processed Free 


West Coast: Crown Chem, & Engr. 
Los Angeles & San Francisco 
ft Ltd., M 
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CORPORATION 


tional alternate arrangements are avail- 
able. 

The work table incorporates variable 
speed drive (8 to 1 range) 24” x 30” 
(or larger) table top and a % H.P. 
motor. The height from floor to table 
top is 36”. Various types of control to 


either standard or electrical 


specifications are available. 


Contact Wheel 


Nazar Rubber Co., Dept. MF, 2727 
Avondale, Toledo 7, Ohio. 


A new lightweight contact wheel for 
abrasive belt grinding and polishing 
features Duro-Red live rubber and a 
throw-away hub. Due to its light 
weight, tests have proven it to give 
faster, smoother, cleaner grinding and 
polishing. The new construction elim- 
inates sending the wheel to the factory 
for recovering. It is called the Econ- 
O-Wheel. 


Ultrasonic Degreaser 
Detrex Chem. Industries, Inc., Dept. 
MF, 14331 Woodrow Wilson Ave., De- 
troit 32, Mich. 


A new ultrasonic cleaning unit is 
said to be priced to enable and encour- 
age the small production shops to buy. 
Any operations where small parts must 
be cleaned by the best known methods, 
where a unit of this size would be ade- 
quate, are said to be potential users. 

The new unit is called “Econo- 
Sonic,” and is a complete solvent de- 
greasing unit within itself. It has boil 
and rinse chambers, plus complete cir- 
culation and filtration. Added is a 
spray lance to make it even more func- 
tional. Included in the package is a 110 
volt - 600 watt - 400 KC Detrex gen- 


erator. 


Paint and Varnish Remover 


E.1. du Pont de Nemours & Co., Fin- 
ishes Div., Dept. MF, Wilmington, Del. 


Du Pont paint and varnish remover 
is described as fully water-washable 
and nonflammable, based on methylene 
chloride as the active ingredient. It is 
heavy-bodied, and stays put on vertical 
as well as flat surfaces. 

Since it is wax-free, no neutralizing 
or after-wash with solvents is required 
before repainting. As distinguished 
from old type removers that dissolve 
the paint film leaving a sticky mess, the 
new material breaks the bond between 
finish and surface so that the paint 
strips off cleanly and evenly. 

It is compounded to simplify the job 
of completely removing paint, enamel, 
lacquer, varnish, shellac, synthetic 
enamels, rubber and vinyl base paints 
from wood, plaster, masonry, and hard- 
ened paint brushes without harming 
these surfaces. 


Automatic Chlorinator Control 


Wallace & Tiernan Inc., Dept. MF, 
25 Main St., Belleville 9, N. J. 


An effective new positioner varies 
chlorinator feed rate automatically in 
proportion to a standard 3 to 15 p.s.i. 
pneumatic signal. The Pneumatic V- 
notch Positioner is designed for use 
with the manufacturer’s V-notch chlor- 
inators. This control device converts 
air-pressure signals from any standard 
pneumatic transmitter or air-pressure 
regulator to a mechanical movement. 
Installation is simple, no change in the 
chlorinator itself is necessary. A pneu- 
matic recorder may be used with the 


unit to provide a permanent record of 
the chlorine flow. 
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Spray Booth Coating 
Finishes & Coatings Div., Magnus 
Chem. Co., Dept. MF, South Ave., Gar- 
wood, N. J. 


Strip Coat SC100 dries in minutes, 
forming a white opaque film which can 
later be peeled easily from the surface. 
It is widely used in paint spray booths 
for improving illumination and as an 
inexpensive, effective method of remov- 
ing overspray which accumulates on 
walls. 

The product is non-toxic, for it con- 
tains no chlorinated solvents, and has a 
solid content of 30%. It can be applied 
by spray or brush, covers 200-300 
square feet per gallon and dries in 10 
minutes. No thinner is needed when 
this material is applied by pressure 
spraying equipment. 


Portable Vacuum Pumping 
System 
Consolidated Electrodynamics Corp., 
Dept. MF, 1775 Mt. Read Blvd., Ro- 
chester, N. Y. 


A new, packaged vacuum pumping 
system, designed for laboratory and 
pilot plant use includes a diffusion 
pump, a mechanical pump, and three 
valves which permit rapid cycling. 

Two models (Types PS-40 and PS- 
41) are available with a choice of me- 
chanical pumps. The PS-40, with an 
ultimate pressure of 6 x 10-* mm Hg 
will reach a pressure of 3.2 x 10~> mm 
in 12 minutes. The PS-41 will reach an 
ultimate pressure of 3 x 10-° mm Hg 
in 6 minutes. 

The top flange face of a special four- 
inch VST gage valve is mounted slight- 
ly above the top of the cabinet to facili- 
tate connection to the system to be 
evacuated. This flange face is grooved 
for an o-ring gasket and is blind-tapped 
for installation. 

The metal cabinet has removable 
front, rear and right-side panels for 
fast, easy access to the pumps. A sloped 
front panel contains electrical controls 
and pilot light as well as two knock- 
out panels for the installation of op- 


tional vacuum gauges. Valve controls 
are conveniently located on the right 
side of the cabinet. Accessory casters, 
which can be installed in predrilled 
holes on the cabinet base, make the 
unit more readily portable. 

The complete pumping system meas- 
ures 40 inches in length, 36 inches in 
height, 33 inches in depth and weighs 
approximately 530 lbs. 


Alkaline Cleaner 


Stratford Chem. Co., Inc., Dept. MF, 
Honey St., Milford, Conn. 


A new type, alkaline cleaning mate- 
rial for the removal of soils from fer- 
rous metals and copper alloys is 
claimed to be highly effective for oil 
and grease removal and is designed to 
perform these operations with a mini- 
mum consumption of active ingred- 
ients. No films are left on the work 
after either cold or warm rinsing. Ma- 
terial is ideal for recirculating cleaner 
systems. Operating temperature is 
180°F. Steel equipment is adequate. 


Ultrasonic Processing Tank 


General Ultrasonics Co., Dept. MF, 
67 Mulberry St., Hartford 3, Conn. 


The stainless steel treatment cham- 
ber of a new ultrasonic processing 
tank with a capacity of 5 gallons, is 
14” long x 9” wide x 10” deep and is 
heliarc welded to aircraft specifica- 
tions. It is fitted with two welded stain- 
less steel drain connections for recir- 
culation of process liquids. It is fully 
powered by the GU-420 generator with 
an output of 400 watts continuous at 
20 Kc/sec. Power connections to the 
tank are by a heavy duty waterproof 
connector. 


Very high intensity ultrasonic en- 
ergy is generated by the patented trans- 
ducer elements, which are constructed 
mainly of solid metal sections. These 
are joined to the stainless steel treat- 
ment chamber by welded studs, result- 
ing in a product which is virtually in- 
destructible. Maximum efficiency per- 
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if you want a 


Nacromer is the synthetic 
pearl concentrate that is equal 
to or more lustrous than the 
finest grades of natural pear! 
essence, yet, sells for a frac- 
tion of the cost. By merely 
adding a small amount of 
Nacromer to your regular 
coating material, and apply- 
ing by brush, spray, or dip 
(without any additional labor 
or equipment), you create a 
finish with a distinctive pearly 
lustre. 

Nacromer is widely used 
for coating wood, metal, plas- 
tie, leather, paper, and other 
materials. It can give your 
product the sales appeal you 
are looking for. 

Why not prove it to yourself. 
Tell us the nature of the coat- 
ing vehicle you use, and we 
will send you the information 
you need. 
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“World's Largest Producers of Pearl. 


INVESTIGATE THIS TIME-SAVING 


Note Carefully These 
IMPORTANT POINTS 


Barrels'tan be filled with parts or abra- 
sive—while running. 


No. 5—Variable Speed 


Work*ean be watched — samples re- 
moved for inspection — while running. 


FLING OTELING, 


or polishing action — while running. 


Barrels can be emptied by tilting to 
pouring position — while running. 

Barrels are made in various sizes, shapes, 
and materials. They are easily replaced. 


tf You're a Tumbler, Send 
for This NEW CATALOG 


THE HENDERSON BROS. COMPANY 
“The Tumbling Carrel People” 


136 SOUTH LEONARD STREET 
WATERBURY, CONNECTICUT 


mits operaiion with a relatively small 
generator at low cost. 
Tong Test Ammeters 

Columbia Electric Mfg. Co., Dept. 
MF, 4519 Hamilton Ave., Cleveland 
14, Ohio. 

A new tong test AC-DC ammeter 
with improved features is stated to be 
the only instrument of its type that 
measures both AC and DC. Included in 
the engineering changes is a larger 
damping chamber for each scale range 
which makes readings easier by pro- 
viding improved damping characteris- 
tics. Other new features are heavier 
and stronger scale range construction, 
insulated operating trigger and plastic 
handle. 

The instrument is available in eight 


different types and measures up to 1000 
amperes. It is equipped with larger in- 
terchangeable ranges so it is impossible 
to read the wrong scale. 


AUsSuUSt, L700 


Tack Rag 


Modern lst Aid Necessities Co., 
Dept. MF, 737 W. Randolph St., Chi- 
cago 6, Ill. 


“Dustix” cloth is claimed to be es- 
pecially practical for dusting off 
surfaces where paint, enamels and syn- 
thetic enamels are used. It picks up 
dust, dirt particles of lint or sand, even 
particles too small to be seen with the 
naked eye. 

The cloth is chemically treated 
cheese cloth, which retains a permanent 
“tack.” It will not dry hard or catch 
fire, and will stay tacky for years. 


Chromate Finish for Zinc 


Heatbath Corp., Dept. MF, Spring- 
field 1, Mass. 


A new chromate product called 
Duracoat E-7-P will produce a bright, 
stain resistant finish for zinc plate at 
extremely low cost. No leach is re- 
quired and the material is ideal for 
brightening and passivating zinc plated 
parts to stand up under conditions en- 
countered in storage or shipping of 
finished parts. Only one half ounce per 
gallon, plus a small amount of nitric 
acid, is required to make up the orig- 
inal solution. Long life and simple 
control are outstanding features of this 
new product, supplied in powder form 
for maximum economy. 


Cleaning-Phosphating Material 
Turco Products, Inc., Dept. MF, 


6135 South Central Ave., Los Angeles 
1, Calif. 


A new material, called Turcoat 4185, 
for simultaneously cleaning and light 
phosphating of iron, steel or zinc in 
three simple stages, assures paint ad- 
hesion and prevents rapid re-rusting of 
steel prior to painting. 

Designed for use on steel compon- 
ents, such as cabinets, lockers, heaters, 
structural parts, furniture, automotive 
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trim, etc., the product meets the salt 
spray and paint adhesion requirements 
of USA-57-0-2C, Type II, Class C. 
Easily applied by either spray or dip, 
the new material deposits a very 
smooth phosphate coating of up to 70 
miligrams per square foot on steel. 
The coating provided is a phosphate of 
the metal to which the material is ap- 
plied, e.g., iron phosphate or zinc 
phosphate. The material is a superior 
cleaner for light soils and quickly and 
completely removes rust blotches. 


Chemical Pump 

Eco Engineering Co., Dept. MF, 12 
New York Ave., Newark 1, N. J. 

A new small chemical pump with 
carbon gears and bearings is suitable 
for continuous wet or dry operation in 
corrosive chemical service. The new 
pumps are self-priming and self-lubri- 
cating and are available for immediate 
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shipment in 3 gpm and 10 gpm capaci- 
ties. The carbon bearings are recom- 
mended for temperatures to 450°F. 
and speeds to 1800 rpm. Pumps are 
available in a wide variety of materials 
including 316 and Type 20 stainless 
steel, nickel and Hastelloy. 

The new pumps are expected to find 
wide acceptance where _ intermittent 
pumping of corrosive or hazardous 
fluid is required. Previous pumps had 
extreme limitation in dry or intermit- 
tent pumping application due to the 
bearing and gear material. Carbon 
gears permit dry running with no over- 
heating. 


Industrial Ovens 


Kirk & Blum Mfg. Co., Dept. MF, 
3100 Forrer St., Cincinnati 9, Ohio. 

New “Type 110” and “Type 40” in- 
dustrial ovens, designed for drying, 
baking and curing applications feature 
built-in recirculating air passages and 
equipment to assure increased efficien- 
cy and uniformity of temperature 
throughout. Floor space requirements 
are minimized, since all equipment, ex- 


268 Doremus Avenue, Newark 5, N. J. 


Product: 99.75+% Pure 
Service: 100% Sure 


Every batch checked. Every can filled with a full weight of 
extra high quality 99.75+% Chromic Acid. Prompt delivery 
from ample factory and nearby distributor stocks. Why not 
order BFC Chromic Acid next time? 


BETTER FINISHES & COATINGS, INC. 
+ 2014 East 15th St., Los Angeles 21, Calif. 
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cept for the centralized control panel, 
is mounted on top of the oven. 


An operating temperature range of 
200 to 600° F. is provided by pressure- 
mixing type, direct fired gas burner. 
Electricity, oil or steam heating equip- 
ment is also available. The burner, as 
well as the recirculating fan, are en- 
closed and insulated to conserve heat. 
The multi-blade recirculating fan has 
external bearings. 


Recirculating equipment includes a 
sixteen gauge duct system with ad- 
justable slots full length of the work 
space in order to provide even tempera- 
ture throughout the oven. Provision is 
also made for mixing filtered fresh air 
with recirculated air. A centrifugal fan 


CLOSED 
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. solids at the gun. 


Thus Armorhide is a new and entirely different kind of finish with 
physical and chemical properties unlike any other finish. 


Write today for free booklet and sample panel. 


ARMORHIDE® coating on IBM 305 RAMAC 


New metal coating looks like leather and 

is ten times more abrasive resistant. 
Basically a textured plastic finish applied to metal and resembling 
leather, Armorhide is characterized by very high abrasion and chemical 
resistance. Similar to laminated Vinylite, Armorhide does not require 
expensive solvents and is sprayed on metal at a minimum of 60% 


exhausts the oven and removes the 
products of combustion. 

The ovens are designed with a com- 
pletely unobstructed interior and wide- 
opening doors for easy, efficient use 
with racks or trucks for small or large 
parts. Overall sizes are 11’2” wide by 
10’8” high by 9’8” deep for the “Type 
110”, and 5’8” wide by 94” high by 
7’2” deep for the “Type 40.” Construc- 
tion is of 4” thick insulated panels of 
20 gauge steel with rounded corners. 

Safety and control equipment is 
complete, installed and tested to give 
safe, efficient operation in accordance 
with Underwriters’ Laboratories _re- 
quirements. For convenience, all op- 
erating controls, instrumentation, etc., 
is centralized at one control panel. 
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Abrasive Belt Wheel 

Miller Products, Inc., Dept. MF, P.O. 
Box 325, North Chicago, Ill. 

The above firm claims that its new, 
patented wheel introduces an entirely 
new concept of abrasive belt grinding, 
sanding and polishing. This Neoprene 
wheel, although locked in place by 
eight limiting pins, is free-floating and 
not bonded to the wheel in any way. 
It expands under the influence of cen- 
trifugal force so that it maintains a 
firm, solid, straight grinding surface. 

It is said to run smoothly and silent- 
ly, free of vibration. The wheel holds 
the abrasive belt firmly to prevent 
slipping and provides firm pressure to 
the work, ensuring perfect grinding or 
polishing. The uniform support also 


increases belt life, with no cleaning re- 
quired, according to the manufacturer. 


Cylinder Disk Filter 


Ertel Engineering Corp., Dept. MF, 
90 Front St., Kingston, N. Y. 


A new positive seal cylinder disk fil- 
ter to be known as Model ECS features 
a high compression spring, which as- 
sures a constant seal of the filter media 
at all times automatically with a single 
tightening assembly. A perfect seal or 


gasket is maintained, time is saved by 
the quick opening and closing feature 
of the single assembly and, due to the 
enclosed principle, there is no loss of 
liquid due to evaporation or drippage. 

The unit is available in sizes to ac- 
commodate 7” and 12” diameter asbes- 
tos filter sheets. It is constructed from 
stainless steel and is available with or 
without pump or motor. 


Humidity Indicator 
Andrew Technical Supply Co., Dept. 
MF, 7068 N. Clark St., Chicago 26, Ill. 
A card, size 2” x 634”, having seven 
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indicator spots whose color changes 
from blue to pink as the atmospheric 
humidity changes, is scaled to show 
relative humidity by reference to the 
color change spots. It reads from 10° 
to 80% relative humidity. 

Costing only pennies, the Humigraph 
is comparable in accuracy to hygro- 
meters costing between $20.00 and 
$30.00, and works at any temperature 
from 40° to 200°F. It takes five to ten 
minutes for the card to respond to small 
changes in humidity, and about thirty 
minutes to respond to a humidity 
change as much as 40%. 

The device is not a one-time indica- 
tor. It can be used continuously, many 


having been in constant use for over 
two years. 

A package of five cards is available 
at $1.00, less in large quantities, with 
or without special imprinting, such as 
company signatures, slogans, advertis- 
ing text or trade-marks. 


Epoxy Finishes 


National Polymer Products, Inc., 
Dept. MF, 125 N. Fourth St., Reading, 
Pa. 


New epoxy finishes to clad metals 
are a recent addition to the line of 
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COATED ABRASIVES 
Belts * Rolls * Sheets * Discs * Specialties 


ABRASIVE PRODUCT S&S, 
85s, 


or the finishing touch 
that means so muchi 


From high-powered automobiles to high-flying jet engine parts, 
Jewel Brand Coated Abrasives are bringing fast, economical 
grinding, smoothing and polishing methods to the manufacture 
of hundreds of precision products. It will pay you to bring their 
many advantages to bear on your finishing problems. Remem- 
. end products cost less when you finish with Jewel 


Brand Abrasives. Order from your Industrial Distributor or write 
us for help with special applications. 


Massachusettes 


Corvel powdered resins specially proc- 
essed for use with the Whirlclad 
process, a fluidized finishing process 
available under license. Parts to be 
finished are preheated and dipped into 
a bed of dry epoxy powders which 
bond by fusion onto the surface of the 
part. By this method, cladding thick- 
nesses of 0.004” to 0.025” are readily 
obtained in a single dip. Metal parts 
are clad with uniform thicknesses, un- 
marred by sags, drips or irregularity in 
material flow. Edges, corners or pro- 
jections are thoroughly covered. 

Well known for their electrical and 
chemical resistance properties, epoxy 
finishes applied by the dry powder 
technique are claimed to provide 
thicker and more uniform protection 
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than is obtained by conventional solu- 
tion coating techniques. 


Treated Buffs 


American Buff Co., Dept. MF, 2414 
S. La Salle St., Chicago 16, Ill. 


Metal finishers can now simplify vol- 
ume production of parts and products 
requiring cutting and coloring of con- 
toured, recessed and grooved surfaces, 
thanks to a new “soft” treatment. This 
exclusive development is claimed to 
lubricate and soften cotton or Sisal 
buffs, producing a super-flexible tex- 
ture which readily penetrates crevices, 
recesses and grooves, and uniformly 
follows every contour for faster, thor- 
ough finishing. 

Because it efficiently impregnates all 
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shining example of 


CLEANING 
EFFICIENCY 


monorail wash, 
rinse & blow-off machine 


for automotive parts 


featuring . 


@ Insulated ... 


Installed in a big, new midwestern 
automatic transmission plant, this 
Cincinnati machine cleans an impres- 
sive variety and quantity of impeller 
covers and turbine assemblies. 
In addition to a long list of the 
standard Cincinnati Cleaning features, 
it is equipped to provide extra savings 
- in installation, production and 


maintenance. 


Completely Piped . . 


ready for installation 


for air-conditioned building 
@ Removable Steam Coils . . 
@ Special Access Doors . . . 


. €asy maintenance 
water-tight 


Cincinnati Cleaning & Finishing 
Machinery is designed specifically for 
your production problems, giving sub- 
stantial savings over the life of the 
machine. Request a no-cost, no-obliga- 
tion survey of your cleaning require- 
ments . . . present or future. Write: 
Cincinnati Cleaning & Finishing 
Machinery Co.,2027 Hageman St., 


Cincinnati 41, Ohio. 


buff fibers, and requires fewer passes 
to complete a job. this treatment adds 
extra wear. The treatment also fuses 
with and retains bufhing compounds, 
permitting faster cutting in fewer pass- 
es. By preventing waste of compound, 
and producing more work per buff, this 
treatment is stated to hold down pro- 
duction costs on an important scale. 


Platinum Clad Tantalum Anodes 


General Plate Div., Metals & Con- 
trols Corp., Dept. MF, Attleboro, Mass. 

Expanded mesh anodes for rhodium 
electroplating, made from platinum 
clad tantalum, offer a savings in ma- 
terial costs compared with solid plat- 
inum anodes. This clad metal, expand- 
ed to a mesh, allows greater anode dis- 
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tribution and, consequently, more uni- 
form plating. The platinum layer need 
be no thicker than 0.00025”. 


ton Ave., Homer City, Pa. 


complete descriptions, data and speci- 
fications for rectifier plates and stacks 
and for cartridge-type rectifiers and 
stacks. 


Rector St., New York, N.Y. 


leading industrial plants to remove 
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Tantalum was selected as the basis 
metal because it is not affected by 
chemicals in electrochemical processes 
such as those in the rhodium plating 
bath, nor does it contaminate the bath. 
The new clad anode is made by a solid- 
phase cold bonding process which elim- 
inates the diffusion that occurs with 
normal cladding procedures. This tech- 
nological advance in bonding has 
solved many of the difficult problems 
inherent in tantalum cladding and 
makes possible the production of a clad 
anode of unique properties with a sur- 
face covering of uncontaminated plat- 
inum. This is believed to be the first 
application of a diffusion-free cladding 
process fer bonding platinum and tan- 
talum. 


Manufacturers’ Literature 


Automatic Polishing Machines 


Acme Mfg. Co., Dept. MF, 1400 E. 
9 Mile Rd., Detroit 20, Mich. 


A new 16-page, two-color, 844 by 
1l-in. profusely illustrated catalog de- 
scribes the straight line type of auto- 
matic polishing and buffing machine. 

Included is a discussion of the basic 
factors to consider when selecting one 
of seven types of straight-line machines 
developed to suit a wide variety of part 
requirements in low, medium and high 
production ranges. 

The seven types of straight-line ma- 
chines are described in individual sec- 
tions where detailed information is 
given including design features, operat- 
ing descriptions, typical applications 
and machine illustrations. Two-color 
floor layouts showing positions of parts 
in relation to polishing wheels at each 
station are reproduced in several sec- 
tions of the catalog. 


Selenium Rectifiers _ 
Syntron Co., Dept. MF, 732 Lexing- 


An illustrated 8-page booklet gives 


How to Strip Paint 
Oakite Products, Inc., Dept. MF, 18 


Four methods commonly used by 
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paints are described in detail in a new 
booklet, F7893. 

The booklet first describes twelve 
different paint stripping compounds — 
alkaline, solvent, and solvent-acid — 
each designed to remove different type 
paints. It then discusses the hot-flow-on 
method of stripping, consisting of flow- 
ing stripping solution through a per- 
forated pipe rake or shower-head. The 
second method discussed is tank im- 
mersion, in which the part to be 
stripped is soaked in a tank of strip- 
ping solution. Third is the steam gun 
method in which steam is combined 
with the stripper and flowed on the sur- 
face through a steam gun. Brushing is 
the fourth method: stripper is brushed 
on, allowed to soak and rinsed off. 

The booklet also discusses treatment 
of metals before repainting, and pre- 
vention of rust on stripped surfaces in 
storage. 


Hot Paint Spray Process 


Spee-Flo Co., Dept. MF, 6614 Harris- 
burg Boulevard, Houston 11, Texas. 


“Why Hot Spray?”, a 28-page book- 
let, explains the theory of the hot spray 
process and features case history 
photographs and stories of the results 
obtained with hot spray in metal-work- 
ing and furniture manufacturing 
plants, and in maintenance and fabri- 
cation. 

The booklet also contains pictures 
and information on the complete Spee- 
Flo line of spray equipment including 
the HydraAirless unit, which involves 
spraying without atomizing air. 

A question and answer section pro- 
vides technical material on the advan- 
tages and possibilities of hot spray. 


Ion Exchange Regeneration 


Graver Water Conditioning Co., 
Dept. MF, 216 W. 14 St., New York 


Ten methods of ion exchange regen- 
eration are discussed in a new techni- 
cal reprint, T-159. The article tells how 
each of the ten methods works and 
what controls and equipment are re- 
quired in each case. Methods discussed 
run from the earliest types to more 
modern practices. Each of the methods 
is illustrated. 


Polishing Equipment & Supplies 


H. W. Kramer Co., Inc., Dept. MF, 
120-30 Jamaica Ave., Richmond Hill, 


This new catalog covers buffing 


ILLINOIS WATER TREATMENT CO. 


840 CEDAR ST., ROCKFORD, ILL. 
CANADIAN DIST.: Pumps & Softeners, Lid., London, Ont. 


FOR 
WASTE 


OF METALS... 


some important plating operations. 
metals can be recovered from rinse 


caused by impurities. We have 
pioneered in the ion-exchange 
field — let us advise you 
on your problems. 


The ion-exchange process has proved 
extremely successful and economical in 


Wastes can be treated to reduce their 
volume, eliminate toxicity, and recover 
pure water. Chromic acid and precious 


waters. Aluminum can be removed from 
anodizing solutions. De-ionized water 
eliminates rinse and make-up troubles 


NEW YORK OFFICE: 141 E. 44th St., New York 17, N.Y. 


TREATMENT AND RECOVERY 


lathes, wheels, hoods, compounds, and 
buffs, including chamois and sheepskin. 
Complete price lists are up to date to 
make it easy to order. 


Agitating Equipment 

Eclipse Air Brush Co., Dept. MF. 
390 Park Ave., Newark 7, N. J. 

A new sixteen-page Pneumix catalog 
introduces many new items which have 
been added to an extensive line of 
laboratory and production agitators. 


Submerged Combustion System 


Thermal Research & Engineering 
Corp., Dept. MF, Conshohocken, Pa. 

A new bulletin covers the Sub-X com- 
bustion system for use as a submerged 
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combustion liquid heating system. This 
brochure, Bulletin 115, discusses the 
features of the submerged combustion 
technique for the evaporation or con- 
centraiion of chemicals, various liquid 
heating requirements, and also for 
melting operations. 

The bulletin discusses the various 
materials of construction, fuels, control 
equipment and safety equipment which 
can be utilized. Schematic diagrams 
are included, both of the basic heating 
system and the control system. 


Temperature Controls 
United Electric Controls Co., Dept. 
MF, 79 School St., Watertown 72, 
Mass. 


The latest technical literature on 
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There’s reason for Triangle Brand Copper Sulfate and Nickel 
Sulfate being close friends with the plating industry. Over. 
the years they have proved their DEPENDABILITY. 
“Why? It’s obvious — purity, uniformity, solubility and high 
. conductivity of their solutions result in quality plating. 
All-important “extras” found in the use of Triangle Brand 
- Copper Sulfate and Nickel Sulfate yield long-life plating 
performance that makes the difference. 


Insist on Triangle Brand Copper Sulfate and Nickel Sulfate 
for dependable plating baths. 


And remember, Phelps Dodge is also a basic producer of 
SELENIUM 


TELLURIUM 


Type Cll & Type E32N temperature 
controls is now available. 


Instruments & Equipment 


Fischer & Porter Co., Dept. MF, 792 
Jacksonville Road, Hatboro, Pa. 


New full-color, 24 pp. Facilities 
Booklet describes flowmeters, process 
instrumentation, data reduction and 
automation equipment, chlorination 
equipment, and glass products. 


Temperature Indicating 
Controller 


Fenwal Inc., Dept. MF, Pleasant St., 
Ashland, Mass. 


A new brochure describes the “541” 
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temperature indicating controller. Each 
point is illustrated with large photo- 
graphs. It describes, too, the variety of 
housing styles, temperature ranges and 
switching mechanisms available. 


Rubberized Abrasives 


Cratex Mfg. Co., Dept. MF, 1600 
Rollins Road, Burlingame, Cal. 


A new eight-page industrial catalog 
of rubberized abrasives for deburring, 
smoothing and polishing explains the 
many step-saving and quality-improv- 
ing uses of rubberized abrasive wheels, 
points, blocks, sticks and cones. It con- 
tains operating instructions, applica- 
tion information, tables, illustrations, 
and the latest technical data. 


BUSINESS ITEMS | 


Allied Research Relocates 
Central Sales Office 


Allied Research Products, Inc. has 
announced that, effective immediately, 
the company’s Central District sales of- 
fices will be located at 400 Midland 
Ave., Detroit, phone Tulsa 3-0100. 
These offices were formerly located at 
700 E. Atwater St., L. J. Camill is dis- 
trict sales manager. 


George R. Churchill Co. 
Establishes Detroit Office 


George R. Churchill Co., Inc., Bing- 
ham, Mass., has established a Detroit 
sales office and warehouse to handle the 
company’s line of finger buffs used ex- 
tensively for metal finishing opera- 
tions. 

Known as the George R. Churchill 
Sales Co., the new organization will be 
managed by James E. Lekander, for- 
merly of Wagner Brothers, Inc., and 
will offer stock delivery to customers in 
Michigan. Offices are located at 18055 


James Couzens. 


Fitzpatrick Named District 
Sales Manager for 
Robertshaw Division 


R. E. Fitzpatrick has been appointed 
district sales manager in Cleveland, 
Ohio, for the Fulton Sylphon Division, 
Robertshaw-Fulton Controls Co. The 
Cleveland sales headquarters is located 
at 1991 Lee Road, Cleveland Heights, 


R. E. Fitzpatrick 
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and serves upper Ohio, northern West 
Virginia and western Pennsylvania. 

Mr. Fitzpatrick joined the firm in 
1947. He attended Northeastern Uni- 
versity, Boston. During World War II 
he served with the Corps of Engineers 
as first lieutenant. 


Oakite Appoints Bremer 
to Head Chemical Research 


Dr. Clarence Bremer, formerly direc- 
tor of research, has been appointed 
technical director of Oakite Products, 
Inc., manufacturers of industrial clean- 
ing and metal treating materials. Dr. 
Bremer will be responsible for the com- 
pany’s research and product develop- 
ment, and technical service laborator- 
ies. 

A member of the company’s board 
of directors since 1956, Dr. Bremer has 
been with the firm since 1942. He is a 
member of the American Chemical So- 
ciety, the American Ordnance Associa- 
tion, the American Society for Metals, 
the National Association of Corrosion 
Engineers, Institute of Chemists, and 
Sigma Xi, the national scientific hon- 
orary society. 


Knight Named 
North Central Pioneer Rep. 


John E. Knight of Chicago, has been 
named north central area sales repre- 
sentative for the /ndustrial Products 
Division of Pioneer Rubber Co. of 
Willard, Ohio. 

Mr. Knight’s territory will cover 10 
states: Illinois, Indiana, Iowa, Ken- 
tucky, Minnesota, Missouri, Nebraska, 
North Dakota, South Dakota and Wis- 
consin. Before joining Pioneer, he had 
worked the same area in a similar ca- 


pacity for the Hood Rubber Co. 


John E. Knight 


METAL 


Its BUFF cost’ J 
PERFORMANCE 
RATIO 


WEARON is the cloth for 
the tough polishing and buf- 
fing jobs, particularly where oper- 
ational “raking” action is involved. 
Projections, fins, snags, rough edges are up 
against a really “wearable” cloth. The result? 
This ability to resist fraying adds up to a very 
favorable buff cost/performance ratio! Check 
this for yourself. 
WEARON is a trademarked fabric ...as are 
the other three fabrics that make up the present 
line of Milliken “Fabrics Engineered for Buffs’. 
We suggest that you try out all four fabrics but 
if you have some buff-destroying operations, 
‘ try WEARON first. Ask your buff supplier to 
= pe SB make up a test lot of buffs in the styles and 
sizes you use. You will know you are getting 
WEARON because the trademark appears on 


Oy NB. the plies of each buff section. 


1045 SIXTH AVENUE + NEW YORK 18, N.Y. 


BUFF FABRICS 
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A graduate of De Paul University 
School of Business Administration, he 
served in the headquarters of the Unit- 
ed States Marine Corps in Washing- 
ton, D. C. 


Acoustica and General Ultrasonics 
to Join Forces 


Announcement has been made by 
Robert L. Rod, president of Acoustica 
Associates, Inc. and Stanley R. Rich, 
president of The General Ultrasonics 
Co. that the two companies have agreed 
to’ join forces. It is contemplated that 
General Ultrasonics will be operated as 
a whoily owned subsidiary of Acoustica 
with Mr. Rich as president. 

This acquisition is expected to broad- 
en the activities of Acoustica in the 
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fields of ultrasonic processing and in- 
strumentation, fields in which General 
Ultrasonics has made notable technical 
advancements. The total staff of the 
two companies exceeds 250 in seven 
plants in Long Island, Hartford, Conn., 
and Culver City, California. 


Boyles Galvanizing Co. 
Names Two New Executives 


Two new executives have been 
named by the Boyles Galvanizing and 
Plating Co. of Hurst, Texas. Robert S. 
Hoar has been appointed vice president 
and Harold P. Paul has been named 
assistant secretary-treasurer. 

Hoar, a native of Illinois, was with 
the purchasing department of U. S. 
Gypsum Co. in Chicago for six years 
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SANDER 


manufacturer of precision metal 
reports: 


Vv. A. BOKER & SONS, Minneapolis, Minn.. 
stampings 


direct labor ¢ job. 
By old deburri is this run 
would have taken in excess of 20 hours. 
Another run of 

was completed in 10 mins., or 20 mins. 
direct labor to 4 hrs. by 
former deburring methods. These runs 
are typical of i i 


. TIMESAVER “SPEEDBELT” SANDERS 

CAN HELP CUT YOUR PRODUCTION 

COSTS . . . TOO! 

V. A. Boker & Sons’ experience is typical of 
the many installations where versatile, low-cost 
Ti “Sp dhele’’ Send have replaced 
slow, costly deburring, finishing and polishing 
methods. Timesaver Sanders are built in 12”, 
18”, 24”, 38”, 50” and 54” models. . a size 
and type to solve most polishing, finishing and 
deburring operations on solid or perforated 
aluminum, stainless steel and other metal sheets, 
bars and blanks. 


INVESTIGATE the advantages of these amazing 
machines and hi-speed abrasive belt operations 
for your shop. Write for literature today. 


TIMESAVER 
SANDERS 


7446, Robbinsdale Station 
Minneapolis 22, Minn. 


Robert S. Hoar 


before joining the Boyles organization. 
He is a graduate of Bradley University 
in Peoria, Ill. and served with the U. S. 
Navy during World War II and the 
Korean War. 

Paul operated an electrical contract- 
ing business in Fort Madison, Iowa for 
eight years prior to joining Boyles. He 
is a native of Fort Madison and grad- 
uated from the State University of 
Iowa. He was with the U. S. Army dur- 
ing World War II. 


Northwest Chemical 
Adds Two Representatives 


Northwest Chemical Co., Detroit 
manufacturers of specialized metal 
cleaning compounds, announces the ap- 
pointment of two, new regional repre- 
sentatives. 

Norman P. Rowan will be in charge 
of the Youngstown, Ohio and Pitts- 
burgh, Pa. areas, with headquarters at 
462 Ewing Road, Youngstown 12. Mr. 
Rowan is a long-time resident of 
Youngstown and has had special train- 
ing and broad experience in the metal 
finishing field. 

Richard B. Chalker will represent 
the company in the Chicago area with 
office address to be announced later. 
Mr. Chalker is a chemical engineering 
graduate of Yale University and has 
had substantial, practical experience in 
metal finishing. 


Poor & Co. Appoints Gallas 


Poor & Company announces the ap- 
pointment of Louis R. Gallas as sales 
manager, Promat Division, Waukegan, 
Ill. Mr. Gallas’ wide experience in the 
metal finishing field will be instrument- 
al in establishing the enlarged distribu- 
tion program which will make avail- 
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Louis R. Gallas 


able even better service and a wider 
range of products so vital to the metal 
finishing industry. 


Rhodes Joins 
American Air Filter Home Office 

Richard Rhodes has been transferred 
from the Detroit Branch Office of 
American Air Filter Co., Inc., to its 
home office in Louisville, Ky., as a 
supervising engineer in the Unit Ven- 
tilator Products Department. Rhodes 
will serve the firm’s Midwest Region. 

He is a graduate of Northwestern 
and has a Masters Degree in Economics 
from the University of Chicago. 

Rhodes is a veteran of both World 
War II and the Korean War. 

Prior to his move to Louisville he 
spent one year in the firm’s Chicago 
Branch Office and five and one-half 
years in the Detroit Office. 


Sole Chemical Corp. 
Appoints Representative 

Sole Chemical Corp., Chicago pro- 
ducer of surfactant specialties, an- 
nounces the appointment of H. D. 
Thornley Co. of Wilmington, Del., as 
its technical sales representative for the 
eastern half of Pennsylvania, Dela- 
ware, Maryland, D. C., Virginia, West 
Virginia, and the south and west por- 
tions of New Jersey. Thornley, with 
headquarters at 901 Liftwood Road, 
Wilmington, Del., also have an office 
in Philadelphia, Pa. 


Narda Ultrasonics Forms New 
Chemical Process Division 

Narda Ultrasonics Corp., Mineola, 
L. I., N. Y., has announced the forma- 
tion of a Chemical Process Division 
and the appointment of Dr. Bernard 
Schmidt as manager of the new divi- 


EL 7 
| 
‘ “We processed 675 metal stampings 
: using a Speedbelt 12 and 2 men in 
- 1 hr. 40 mins. or 3 hrs. 20 mins. of 
eo tion time we have made on this type 
_ of work. We also find we are achieving 
much better finish as well.” 
. 


sion. Dr. Schmidt is a graduate doctor 
in chemistry of the Technische Hoch- 
schule of the University of Berlin. His 
experience in Europe, India, Japan and 
other parts of the world on industrial 
applications of electrostatic equipment 
in chemical process fields makes a 
broad background for his approach to 
industrial application of ultrasonic 
equipment and techniques. 


Oakite Appoints Basch 
Marketing Vice President 


J. Justin Basch has been appointed 
to the new position of marketing vice 
president of Oakite Products, Inc., now 
in its 50th year as manufacturers of in- 
dustrial cleaning and metal treating 
materials. Formerly vice president for 
research and product development, he 
will now be responsible for sales, engi- 
neering, advertising, and marketing re- 
search as well. 

A graduate of Massachusetts Insti- 
tute of Technology, Mr. Basch, who 
joined the company in 1925, was for 
many years Philadelphia division man- 
ager of the firm. He was elected to the 
board of directors in 1948 and became 
vice president in 1956. He has been 
responsible for product development 
since 1953. 

Mr. Basch is a member of the Amer- 
ican Chemical Society, the American 
Ordnance Association, and the Frank- 
lin Institute of Philadelphia. 


Kelite Appoints Hennessy 


William J. Hennessy has been ap- 
pointed national product development 
manager for Kelite Corp., manufactur- 
er of industrial chemicals for cleaning 
and metal finishing, and steam clean- 


William J. Hennessy 


ONE OPERATION 


Antique Gold Solution 


ONE OPERATION 


French Grey Solution 


A Rich French Grey that Improves Quality and Costs Less! 


OTHER DAVIS-K PRODUCTS: 


@ HARD GOLD SOLUTION for Printed Circuits 


and Electronic Parts 
@ POTASSIUM GOLD CYANIDE SALTS 


e LUSTROUS WHITE RHODIUM SOLUTION 
e@ Variable-type Tank Rheostats, specially de- 


signed for precious metal plating. 


ALL DAVIS-K GOLD PLATING SOLUTIONS ARE: 
@ Bottled by Troy Weight 


@ Made from assayed US 
Treasury Gold only 


@ Ready for immedaite use 
We are fully equipped to reclaim old gold and rhodium solutions. 


@ Made in all colors 
e@ Color constant 

@ Tarnish-resistant 
@ Brilliant in finish 


No charge for small sample plating. 
Write Dept. MF for details. 


FREE 

Consultive Service 
Coll on Davis-K 
process engineers 
for help with your 
special plating prob- 
lems and instoallc- 


LEADER in 
Electrolytic 
Precious 
Metals! 


(135 West 29th St, New York 1,N.Y. 


tions. LOngacre 4-1978-9 


ing equipment. In his new position, he 
will have the responsibility of introduc- 
ing to industry certain company-devel- 
oped products and processes. 

Mr. Hennessy has been a district 
sales manager and later eastern region- 
al sales manager for the firm. Prior to 
that, he served for more than 20 years 
in various sales and sales management 
positions for Pennsalt Chemicals Co. 
He is a member of the A.E.S. and is 
past-president of the Pittsburgh 
branch. 


Clark of Cowles Chemical Retires; 
Black Appointed to Succeed Him 


Earl F. Clark, manager of the heavy 
chemical department, Cowles Chemical 
Co., Cleveland, Ohio, is planning to re- 
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tire at the end of July. He has been in 
the chemical business for the past 30 
years, the last 20 of them with Cowles. 
After retirement Mr. Clark will remain 
in an advisory capacity with the firm 
at least for the balance of this year. 
Frank F. Black will succeed Clark as 
manager of the heavy chemical depart- 
ment on August Ist. Black has been 
manager of the organic chemical de- 


Frank F. Black 


partment and will continue in this 
capacity. The two departments will be 
merged and operated under a new 
name to be announced later. 


Hooker Chemical Corp. is the 
New Name Adopted by 
Hooker Electrochemical Co. 


The new company name, effective 
May 29, 1958, more accurately repre- 
sents the firm’s wide variety of chem- 
icals and chemically-made plastics, no 
longer limited to the products of elec- 
trochemical manufacture. 

Also on May 29, the consolidation of 
Shea Chemical Corp. into Hooker was 
effected. Vincent H. Shea, formerly 
president of Shea Chemical, has been 
elected a director of Hooker Chemical. 


Sadwith Joins 
Industrial Washing Machine 


Industrial Washing Machine Corp. of 
Matawan, N. J., announces the appoint- 
ment of Ryan Sadwith as secretary 
and general manager. He formerly was 
vice president and director of manu- 
facturing for the J. O. Ross Engineer- 
ing Corp., also president of John Wal- 


Ryan Sadwith 
dron Corp. of New Brunswick, N. J. 


Oakite Appoints Baltzell 
Industrial Sales Manager 

William A. Baltzell, formerly assis- 
tant sales manager, has been appointed 
industrial sales manager for Oakite 
Products, Inc. In his new position he 
will be responsible for the work of the 
company’s seventeen divisions and two 


finishing production. 


grain — 


NUGLU 


THE IDEAL ADHESIVE 
For Setting Up or Recoating 
Polishing Wheels, Abrasive 

Belts & Discs 


Nuglu, a liquid glue, developed to lengthen wheel 
life — produce a better finish, and increase metal 


BRUSHING NUGLU 


A mixture of Nuglu and graded aluminum oxide 


ARMOR FOR ANODES 


WELDED 
BY 
STORTS 


Save on operating costs, increase production, re- 
duce wheel inventories, and obtain greater results, 
with less costly materials, in fine polishing work! 


Ask for information on The Siefen Finishing Systems 


Guards made with flattened expanded metal allow 
plating solutions to reach all surfaces of thin, brit- 
tle anodes, yet furnish excellent protection against 
breakage. Strong, sound, durable welds insure maxi- 
mum service life. For ultimate economy, call on 


— Also for better metal finishing use Siefen Compo- 
sitions @ Stainless Steel @ Bar (Grease) in Tube @ 
Liquid Tripoli @ Liquid Grease @ Lapping Com- 


Storts for all your needs in special welded fabri- 


pound @ Burring Compound. 
Siefen For Service 
J. J. SIEFEN CO. 


5643 LAUDERDALE, DETROIT, MICH. 


*1927 Our Thirty-First Year 


1958* 


38 Stone Street 
MERIDEN, CONN. 


SHORAG 


WELDING 


Manufacturers of Welded Fabrications to Specification 
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William A. Baltzell 


hundred and forty technical service 
representatives throughout the U. S. 
and Canada. 


Mr. Baltzell joined the firm’s field 
service staff in 1941. He was appointed 
southern division manager in 1946, 
and became assistant sales manager in 
1953. He is a member of the board of 


directors of the company. 


Perkin Appoints D-B Associates 
as Representatives 


D-B Associates, P. O. Box 284, De- 
witt (Syracuse), N. Y., newly formed 
electronic representative organization 
by Dave Kadushin and Ben Aulde has 
been appointed exclusive manufactur- 
ers’ representatives in the territory of 
upstate New York of the Perkin Engi- 
neering Corp. line of D. C. power sup- 
plies, and other equipment. 


Pennsalt of Canada 
Dedicates New Ontario Plant 


The new Oakville, Ontario plant of 
Pennsalt Chemicals of Canada Lid. was 
officially dedicated on June 24, when 
local dignitaries, government officials, 
suppliers and customers toured the 
modern one-story plant with company 
officials following a reception and 
luncheon. 


The new plant manufactures metal 
cleaners, phosphating chemicals and 
drawing compounds for the metal fab- 
ricating industry, dairy farm and milk 
plant cleaners and sanitizers, and laun- 
dry alkalies. In addition, organics and 
rubber chemicals and other chemical 


specialties manufactured by Pennsaly Mp. 
in the United States are distributed by 
the new plant. 


Robertshaw Announces 
Executive Moves 


Robertshaw-Fulton Controls Co. has 
announced the appointment of Vice 
President Woodford D. Miller as gen- 


eral manager of the company’s Fulton 
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Freeman G. Cross 


Sylphon Division, Knoxville, Tenn. 
Mr. Miller is a director of the com- 
pany and was formerly attached to 
company headquarters, Richmond, Va. 

He replaces Vice President Freeman 
G. Cross, who will continue at the divi- 
sion in charge of expanded marketing 
and products development. The new 
post also involves possible acquisitions 
and mergers of companies whose prod- 


uct lines cai be integrated into the Ful- 
ton Sylphon operation. Mr. Cross re- 
quested the shift in assignment. 


F. C. Kent Corp. Moves to 
New Quarters in Newark 


F. C. Kent Corp., recently acquired 
subsidiary of Bart Mfg. Corp., has 
moved from Irvington, N. J., to a new 
larger plant in Newark, adjacent to the 
parent company’s main plant. The 
move took place during the annual 
two week vacation period. 


Joseph B. Kushner Electroplating 
School Moves to New, 
Larger Quarters 

Joseph B. Kushner Electroplating 
School of Stroudsburg, Pa. announces 
that, effective August 10, 1958, the 
school will move to new, larger quar- 
ters in Evansville, Ind. The new ad- 
dress will be 2509 Washington Ave., 
Evansville, Ind. 

Evansville, which is the approximate 
geographical population center of the 
U. S., is conveniently located with re- 
spect to the large metal finishing cen- 
ters of the Midwest, the East and the 


Joseph B. Kushner 


West and being there will permit the 
school to give faster mail service to its 
students in all parts of the country. 


Evangelides Joins 
Western Sealant 

Western Sealant Metal Finishing Co. 
of Phila. announces that Harry A. 
Evangelides is now a member of the 
firm. 
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Harry A. Evangelides 


Mr. Evangelides, formerly with the 
Pitman-Dunn Laboratories of the 
Frankford Arsenal in Philadelphia, has 
vast experience in anodic coatings for 
the protection of magnesium, the HAE 
process being the result of his studies. 
In his new capacity he will be available 
for consultation on metal finishing 
problems of all kinds. 


Hill Acme Co. Appointments 
Hill Acme Co. of Cleveland, Ohio, 


manufacturers of surface grinders an- 
nounces the appointment of two new 
representatives. 

McBeth Machinery Co., 300 Mt. 
Lebanon Blvd., Pittsburgh 34, Pa., and 
Peninsular Machinery Co., 19178 
James Couzens Highway, Detroit 35, 
Mich., have recently been appointed 
exclusive agents for their respectvie ter- 
ritories. 


Graver Forms New Department 
to Handle Chemical 
Processing Applications 


A new Chemical Process Depart- 
ment, formed within the company to 
handle its greatly expanding program 
of liquid treatment applications, has 
been announced by the Graver Water 
Conditioning Co., 216 West 14th St., 
New York 11, N. Y. The new depart- 
ment will be responsible for the appli- 
cation of unit process operations to the 
processing, purification, separation or 
recovery of products used and pro- 
duced by a variety of industries. These 
unit operations include ion exchange, 


Noel S. Chamberlin 


sedimentation, filtration and flotation. 


Noel S. Chamberlin, who has been 
selected to head the department, brings 
to his work a wide and varied back- 
“ae 
ground of 27 years experience in the 
practical and theoretical aspects of 
chemical processing. He has extensive 
knowledge of practical plant operation 
and liquid treatment problems in gen- 
eral. He served for many years as con- 
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sultant with a leading chemical proc- 
essing company and also with a promi- 
nent consulting engineering firm. 

Mr. Chamberlin is a chemical engi- 
neering graduate of the University of 
Pennsylvania. He undertook advanced 
studies at Rutgers University and was 
also an instructor at the school. He is 
an active member of many chemical 
engineering, water and waste treatment 
associations, among them the Federa- 
tion of Sewage and Industrial Waste 
Associations, American Water Works 
Association, American Chemical So- 
ciety and the American Association for 
the Advancement of Science. 


First International Ultrasonic 
Exhibit and Conference 


An international ultrasonic exhibit 


and conference will be held November 
13, 14, 15, 1958 at the Hotel Statler, 
New York City. The exhibits will be 
seen in the new street-level facility of 
the hotel and will feature the many dif- 
ferent applications of ultrasonic equip- 
ment in such fields as cleaning, de- 
greasing, drilling, grinding, testing, 
medical. 

Technical meetings will be held in 
adjacent rooms during the three days 
of the show. A schedule of speakers 
and subject matter will be announced 
shortly. 

Admission to the exhibit and confer- 
ence will be by invitation only. For 
further information contact: Harry 
Bernstein, Managing Director, 100 
Stevens Ave., Mt. Vernon, N. Y. 
Phone: Mount Vernon 8-4050. 


KELITE SALES CONFERENCE 


Kelite Corporation’s management personnel and Eastern Region Sales Engineers who attended a 
recent sales conference at the Berkeley Heights, N. }., facility. (Front row, |. to r.) C. L. Rust, 


J. J. Trexler, 


P. J. Stroh, G. R. Slicker, J. Emala, S. 


F. Silvestro, W. E. Wilgan, R. L. Bradley, 


}. H. Sweigart, H. P. O’Horo, J. A. Von Pless, |. S. Vanos, D. A. Foley, G. Penndorf, J. E. O’Brien. 
L to r.) C. N. Chalfant, F. Kelly, J. B. M. Petrusiak, S. Perez, }.. B. 


H. J. Bystricky, E. D. Schunke, L. C. Sorensen, 


L. McDonald, A. Damalak, C. 
E. Sakavich. 


Pennsalt Establishes New 
Sales Office in Kansas City 


Pennsalt Chemicals Corp. announces 
the establishment of a new sales office 
for its corrosion engineering products 
in the Kansas City, Mo., area under 
the management of Edward H. Garnett 
of the Shutt Process Equipment Corp. 

Mr. Garnett is a well-known figure 
in the industrial sections of western 
Missouri, eastern Kansas, and north- 
eastern Oklahoma, which he will serve 
out of his headquarters at 6317 Ray- 
town Road, Kansas City. He has been 
engaged in the sale of industrial corro- 
sion specialties in this region for more 
than 11 years. 

Shutt specializes in the sale and en- 
gineering of industrial plastics, coat- 
ings, tapes, and process equipment 
generally used in corrosive services. 


Associations and Societies 


AMERICAN ELECTROPLATERS’ 
SOCIETY 


The Golden Jubilee Convention 
of the American Electroplaters’ 
Society 


A convention commitiee meeting was 
held at the Statler Hotel, Detroit, Tues- 
day evening, July 8th 

In attendance, as shown in the pho- 
tograph reading from left to right, 
were: 

Lee Belanger, Behr Manning Corp., 
Exposition Space Sales; Howard Mc- 
Aleer, Formax Mfg. Co., Exposition 
Chairman; Herberth Head, Chrysler 
Corp., Advisory; Manuel Ben, General 


FOR NON-STREAK, FAST CUTTING 
AND FINISHING 


IMPROVE PLATING and 
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Motors Research, Exposition Vice 
Chairman; Gene Schroeder, Formax 
Mfg. Co., Recording Secretary; Wright 
Wilson, Chrysler Corp., General Con- 
vention Chairman; Robert Trees, The 
Udylite Corp., Publicity Chairman; 
Mrs. George Pillsbury, Ladies Activi- 


ties Chairman; Donald Bigge, Chrysler 
Corp., Banquet Chairman; Robert 
Dudley, Metal & Thermit, Outing 
Chairman; John Siefen, Siefen Com- 
pounds, Finance Chairman. 

Some others on this committee were 
absent from the meeting. 


Chicago Branch 


The regular June meeting was held 
Friday, June 6, at the Western Society 
of Engineers. President R. Scott Mod- 
jeska announced that future meetings 
of the branch will be held on the first 
Friday of each month at the abovemen- 
tioned site. 


Ten applications for membership 
were submitted by Secretary-Treasurer 
Paul Glab and were unanimously ap- 
proved. The new members were then 
introduced to the other members pres- 
ent at the meeting. 


The meeting was turned over to Li- 
brarian Joseph Corre, who introduced 
the speaker of the evening, Ralph Pet- 
tit of Diversey Corp., who spoke on the 
“Manufacture of Etched Goods and 
Escutcheons.” 


Mr. Pettit, at the conclusion of his 
talk, passed to the audience some sam- 
ples of anodized aluminum sheets to 
which reproduction of paintings in 
multi-colored inks were applied. His 
talk was well received as evidenced by 
the many questions brought forth by 
the members present. 
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Detroit Branch 


Manuel Ben, president, called an ex- 
ecutive group meeting which was held 
on June 5, 1958. He announced the ap- 
pointment as committee chairmen the 
following: 

Public Relations 

Stag Day 1959 ____. J. B. Hitchcock 

Long Range Planning _ C. F. Nixon 

Detroit Nuclear Council— 

C. O. Durbin 

Plating Lecture Course _ E. L. Scholl 

Howard McAleer, general chairman 
of the 1959 Industrial Finishing Expo- 
sition, reported 57% of the space sold 
with 18 new exhibitors signed. 

Walter Pinner, chairman of the edu- 
cational program of the 1959 conven- 
tion, reported that he has 29 papers 
assured and all of a quality to guaran- 
tee the finest educational program ever 
presented to the organization. 

Herberth Head, National A.E.S. 
president, commented on the Cincin- 
nati convention and complimented 
those who were in charge on its smooth 
working and excellent management. 

There were several other committee 
reports on activities which will be more 
fully developed later and reported on 
at that time. 


Indianapolis Branch 
Officers elected for the ’58-°59 term 


were: 
President, John Hood; Ist vice pres., 
Loren Stevens; 2nd vice pres., Paul 


Freeman; Secretary, Addison Howard; 
Treasurer, John Holland; Librarian, 
Paul Johnson. Board of Managers: 
Roman Bender, Q. Shockley, Marshall 
Whitehurst. Delegates: Addison How- 
ard, John Hood, Edward Bruck. Alter- 
nates: John Holland, Les Reynolds, 
Quentin Shockley. 

Paul Freeman 

Secretary 


Blue Ridge Branch 


The Blue Ridge Branch met on June 
6, 1958, at the S. and W. Cafeteria, in 
Roanoke, Va. After dinner, President 
T. R. Boggess called a business session 
to order. The by-laws, submitted by a 
committee composed of Carl A. Wither- 
spoon, Bruce E. Wallace, Paul D. Cal- 
lahan and N. F. Murphy were discussed 
and approved unanimously. These by- 
laws will now be sent to the Supreme 
Headquarters for approval. 

Dr. N. F. Murphy reported on the 
actions taken at the Cincinnati conven- 
tion, at the business session and at the 
Branch Secretary's meeting. The 
Branch approved purchase of Golden 
Anniversary stationery and such other 
supplies as the Branch Secretary re- 
quired for notices and correspondence. 

By vote of members present, the July 
and August meetings were dispensed 
with, and plans made for a September, 
out-door picnic supper meeting to be 
held in Blacksburg, Va. 

The members voted to retain their 
present officers for the coming year 
since they had served only part of a 
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full year. The officers for 1958-59 will 
be: T. R. Boggess, president; N. F. 
Murphy, 1st vice-president; Bruce E. 
Wallace, 2nd vice-president; Carl A. 
Witherspoon, secretary-treasurer; and 
P. D. Callahan, librarian. 

C. G. Haupt, chemist for the Norfolk 
and Western Railroad discussed meas- 
urement of pH. His talk was so inter- 
esting that he was invited to continue 
his demonstration-lecture in the fall. 

Carl Witherspoon 
Secretary 


British Columbia Branch 


The general meeting was held June 
13, 1958, at the White Spot Dining 
Room, 25th and Cambie St., Vancouv- 
er, B. C., with 13 members present. 
Minutes of the previous meeting were 
read and adopted. The financial re- 
port was read by Treasurer Ralph W ol- 
loschuk., 

A report on the proposed visit to 
C. P. Airlines and the tour of the Bris- 
tol Britannia was read by Secretary 
Nelson Shepherd. The situation at this 
time was that due to a very tight opera- 
tional and maintenance schedule C. P. 
Airlines were not prepared to allow this 
tour until the fall of this year. At 
which time, we would be more than 
welcome upon written notice two 
weeks ahead of our proposed visit. 

It was decided that the executive 
would meet and choose a date for the 
first meeting in the autumn session. 


A motion was made by W. Keller- 
man to elect a new member, Harry 
Launder of Price Industries, and it was 
seconded and carried by the general 
membership. There was no new busi- 
ness for discussion. 


Following the business session, C. H. 
Sample, of the International Nickel Co. 
Ltd., was introduced by President Jim 
Lee. 

Mr. Sample delivered an extremely 
interesting and informative report on 
work that he has been involved in, con- 
cerning the evaluation of electrodepos- 
ited nickel from a corrosion resistance 
point of view. He compared standard 
dull nickel solutions with those of the 
bright nickel type, and explained the 
effect of variations in subsequent chro- 
mium plates and copper undercoats. He 
illustrated his talk with colored slides 
showing their corrosion testing sys- 
tems. An active question and answer 
nerind followed. 

Nelson A. Shepherd 
Secretary 
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Newark Branch 


The June meeting of the Newark 
Branch was held at the Research Lab- 
oratory of the International Nickel Co. 
in Bayonne. About 70 members and 
friends, including National Second 
Vice-President Wesley, and Secretary 
Nichols, toured the laboratory, after 
which Dr. W. A. Wesley, manager of 
the laboratory, welcomed the group on 
behalf of the company. 

President Gus Bittrich opened the 
business meeting; as the first order of 
the business nine new members were 
elected: John Kostura of Kol-Flo, Inc., 
Jay Allen of Bayonne Chrome Plating, 
Charles Hellriegel of Bart Mfg. Co., 
Peter Kenedi of Metal and Thermit, 
H. Paul Abair of Mitronics, Peter 
Barth of Ideal Plating, George Bastory 
of Allen B. DuMont, Louis Spanguola 
of Artbook Creations and Lawrence 
Greenspan of American Platinum 
Works, bringing the total Newark 
membership to 351. 

Dr. Wesley then reported on the Cin- 
cinnati Convention pointing out that 
Newark had obtained the 1963 Conven- 
tion after which Mr. Bittrich stated 
that Andy was elected 2nd vice-presi- 
dent. Secretary Foulke was instructed 
to cast a ballot electing the following 
delegates and alternates: W. A. Wesley, 
George Wagner, Don Foulke, and alter- 
nates: Gerald Lux, Cy LaManna, Wm. 
Grigat. 

Andre Ziegler of Zurich, Switzerland, 
representing Werner Fluhmann Galvan- 
ische Anstalt was introduced, after 
which President Grigat reported the 
treasury in a good state with the per 
capita tax paid. He also commended 
Mr. LaManna on the Sparks story on 
Lou Donroe and mentioned that he and 
Don Foulke had received a letter of 
appreciation from Frances Donroe. 

The meeting was then turned over 
to Dr. Petrocelli who introduced Dr. 
Burt Knapp as the speaker of the even- 
ing who discussed “The Effect of In- 
terposed Layers of a Second Metal on 
the Weather Resistance of Electrode- 
posited Nickel Coatings.” 

The broad interest in the tour (dem- 
onstrating the testing, development 
and research carried out on nickel) 
and the talk (indicating corrosion re- 
sistance of nickel can be improved over 
and above the accepted criteria) was 
shown in the relatively large June turn- 
out including long time member, Sam 
Taylor, (President of Newark Branch 
in 1934, 1935 and 1936), Fred Lowen- 
heim (a real, real old-timer too, by vir- 


tue of the growth on his chin, if not 
burden of years) and newly initiated 
Peter Barth of Ideal Plating, who 
represents a cross section of members 
of the Branch. 

The very successful meeting conclud- 
ed with sandwiches, dessert and coffee, 
served by Mayfair Farms, all of which 
made for a very successful meeting. 

D. Gardner Foulke 
Secretary 


Los Angeles Branch 
Clarence H. Sample, director of 


electroplating research and develop- 
ment for the International Nickel Co., 
Inc., New York, discussed “Some Re- 
cent Developments in Decorative Plat- 
ing” at the June 11 meeting. Eighty- 
five members and guests were attracted 
to the educational session in Rodger 
Young Auditorium to hear Mr. Sam- 
ple’s views of what has taken place in 
the realm of metal deposition in var- 
ious sections of the country insofar as 
decorative deposits are concerned. As 
Inco’s director of plating research and 
chairman of Committee B-8 on Electro- 
deposited Coatings for the American 
Society of Testing Materials, Mr. 
Sample’s background was such that he 
was able to give Los Angeles A.E.S. 
members a comprehensive report on 
decorative plating durability. 

Slides presented by Mr. Sample em- 
phasized the gravity of the inadequacy 
of present types of decorative plating. 
Other slides depicted what a good 
decorative plating job should look like 
as compared to samples of the work 


now being turned out. 

Branch President Normen K. Mce- 
Ewan presided over the business ses- 
sion during which three new members 
were initiated—Robert D. Harten of 
Alert Supply Co., Jack Rasset of Turco 
Products, and L. Lowe of Hughes Air- 
craft. Applications for membership 
were received from S. D. Golmick, 
Garry Stucky and Eugene T. Bates. 

The most complete report on a na- 
tional convention that was ever pre- 
sented at a local branch meeting was 
submitted by delegate E. Truman 
Stoner. With characteristic conscious- 
ness, Truman had gone to the trouble 
of composing a detailed report and 
having it typed out. He covered all 
phases of the supreme society conven- 
tion, including the technical, social and 
equipment aspects, in such detail that 
he was given a round of applause upon 
conclusion of the report. 

Don Bedwell, chairman of a special 
committee on election procedure, re- 
ported that his group had held a shake- 
down session in June, during which 
various suggestions for revising the 
method of electing branch officers had 
been proposed, but which would not be 
ready for a final report until the Sep- 
tember 10 general meeting. 


The committee came into being at 
the May general meeting when a dis- 
cussion on the alleged inadequacy of 
present elections developed. Dissenters 
with the present nominating committee 
technique were promptly named to a 
committee to work out some sugges- 
tions for alterations, if that were prac- 
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tical. Working with Bedwell on the 
comnuiittee are Leo Missel, Mrs. V onna 
Ott, Earl Coffin and Claude C. Weekly. 

Dissatisfaction was expressed at the 
May meeting on the point that too 
many persons who are recommended 
by the nominating committee refuse to 
run on election night. The committee, 
Bedwell, reported, proposes to suggest 
that more complete screening of pos- 
sible candidates be made before they 
are placed on the nominating commit- 
tee’s slate of recommendations. One 
suggestion was that a ballot box be 
made available in the monthly meeting 
hall three months in advance of the an- 
nual election in March, Members could 
drop in names of members they believe 
would make good officer material. The 
names then would be screened thor- 
oughly to determine if the persons pro- 
posed has executive ability and, most 
important of all, if he would run, and 
would accept office if elected. 

The final round in the election con- 
troversy will come to pass at the open- 
ing fall meeting of the Branch on Sep- 
tember 10. 


FEDERATION OF PAINT & 
VARNISH PRODUCTION CLUBS 


The Louisville Club of the Federa- 
tion of Paint & Varnish Production 
Clubs plans, for the fourth consecutive 
year, a technical symposium on the 
general subject: “The Effect of Pigment 
Physical Characteristics on Film Prop- 
erties.” Because of the scope of the 
subject, discussion this year will be 
limited to extender and white pigments. 

The meeting will take place on Mon- 
day, March 2, 1959 in Louisville, Ky. 
at the Sheraton Hotel. Arrangements 
have been made for a cocktail hour 
Sunday, March Ist for out-of-town vis- 
itors and others. 


A selected number of manufacturers 
of pigments are being asked to choose 
a phase of the subject and develop 
technical papers based on past and 
present investigations. Suggestions 
from any firm or individuals not yet 
contacted are welcome. Address any 
communications to: Mel Irvin, c/o 


Porter Paint Co., Louisville 1, Ky. 


AMERICAN SOCIETY FOR 
METALS 


Again the Western Metal Exposition 
and Congress will be held by the ASM 
in Los Angeles. Dates for the 11th pre- 
sentation of this educational dual event 
will be March 16-20. The exposition 
will be in Pan-Pacific Auditorium and 
special annexes, and the technical ses- 
sions in the Ambassador Hotel. 

Technical programs of the Congress 
will be presented by American Society 
for Metals, American Welding Society, 
Society for Nondestructive Testing and 
other groups. Ted DuMond, ASM ex- 
ecutive, is in charge of program coor- 
dination. 

More than 20 national technical so- 
cieties in addition to those set to offer 
programs will co-sponsor the double 
event. 

Last year the exposition had an offi- 
cially clocked attendance of 73,858 
showing a steady gain since its first 
presentation on the coast in 1929. 


SOCIETY OF VACUUM 
COATERS 


The executive committee of the So- 
ciety of Vacuum Coaters met at the 
Statler Hotel in Cleveland, Ohio, on 
June 6th, 1958. Following are some of 
the decisions made: 

The program including the technical 


papers for the 1958 Fall Conference 
which will be held at the Hotel Statler, 
Detroit, Mich., on November 5th and 
6th, 1958, was approved. 

Membership application cards can be 
obtained from Mr. Adler, Membership 
Chairman, Society of Vacuum Coaters, 
P. O. Box 3095, Cleveland 17, Ohio. 
New members will receive a copy of 
the 1957 transactions. 

Howard Farrow was appointed chair- 
man of the Standards Committee. 


News from California 


By Fred A Herr 


Formation of a 
= Southern California 
© Chapter of the Na- 


tional Association 


of Metal Finishers 

= took place at a meet- 

ing in Rodger 

Young Auditorium, 

Los Angeles, on the 

night of June 25, at- 

tended by some 50 owners and execu- 

tives of plating shops in the Los An- 
geles metropolitan area. 

With ten membership applications 
signed on meeting night, and approxi- 
mately 20 others assured, it appeared 
probable that 25 to 30 charter members 
would be in the fold when the charter 
is presented this fall. 

Present to explain the objectives of 
the national association were George 
W. Taylor of Products Plating Co., 
Adel, Ga., national NAMF president; 
Peter Kovatis, Cedar Grove, N. J., ex- 
ecutive secretary; and Henry J. Siegel, 
Siegel-Roberts Plating Co., St. Louis, 


ornate barrier against corrosion that lasts for 


ra any metal—even delicate MICRO-finishes. 
Eliminates fingerprint damage and water spotting. 
Water displacing agent—lifts moisture from deepest 


Write for Data Sheet No. RP-100 Watches, 6 
“*FROIL FOILS RUST’ 


PROCESS 


15 BANK STREET 
STATEN ISLAND 1, 


XRIP 
Wire 
TCH BRUSHES 


INCE 1856 


iP 


For PLATERS, SILVERSMITHS, JEWELRY MFGRS., makers of 
locks and Electronics 
Supplied in straight or crimped brass, steel, nickel silver or 
stainless steel wire in sizes .0025 - .006 and in bristle, fibre or 
Nylon. Special sizes and shapes to order. 

Write (Dep't. M) on your letterhead for catalog and price list. 


DIXON & RIPPEL, INC. Box 116 Saugerties, N. Y. 


and ether metal finishers. 
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Principals who took part in charter 


presentation ceremony. Left to right: NAMF board member 


Harold E. Coombes, Sr., Crown City Plating Co., Ei Monte; Walter P. Behlendorf, Spence Electro 
Plating Co., Los Angeles, and meeting chairman; president Taylor; and 1960 NAMF convention 
co-chairman, Harold E. Coombes, Jjr., Crown City Plating Co., El Monte. 


Mo., member of the NAMF board of 
directors. 


Prime movers in organizing the lo- 
cal chapter were Harold Coombes, Sr., 
president, Crown City Plating Co., El 
Monte, Calif., current NAMF director; 
and Walter P. Behlendorf, owner of 
Spence Electro Plating Co., Los Ange- 
les. 

Behlendorf is past-president of the 
former Metal Finishers Association of 
Southern California, which disbanded 
in 1956 after functioning as an autono- 
mous organization of plating shop own- 
ers for a number of years. 

Behlendorf, who presided at the June 
26 meeting, announced that any plat- 
ing shop owner or executive interested 


in joining the new NAMF chapter 
could contact him for information at 
528 East 15th St., Los Angeles, Tele- 
phone: Richmond 9-5665. 

In his address at the meeting, Na- 
tional President Taylor underscored 
the need for the plating industry, 
which, he said, is composed mainly of 
small businessmen, to get proper recog- 
nition for their present problems, in- 
cluding an unfair tax structure, inade- 
quate allowance for equipment depre- 
ciation, and unfair competition from 
government itself. 


What has been described as the 
largest aircraft plating plant in the 
West was opened at McClellan Air 


Force Base, at Sacramento, Calif., in 
June. 

The new plant is equipped to plate 
and anodize engine parts, landing gear. 
tubing, electronic parts, communication 
equipment, airplane fuel cells and wing 
tanks. Facilities have been installed for 
the following solutions: brass, chro- 
mium, copper, rhodium, indium, silver 
and gold. An idea of the size of the 
plating operation may be gained from 
the fact that 135 lined tanks are in use. 


Discussions of space-age high tem- 
perature metals and strategic molyb- 
denum highlighted a joint four-day 
conference of the American Institute of 
Metallurgical Engineers and the Amer- 
ican Society for Metals held at the Los 
Angeles Ambassador Hotel in mid- 
May. 

While the main discussion centered 
on tensile ductility, welding processes 
and forming, protective coating sys- 
tems for molybdenum were also on the 
agenda. 

R. I. Jaffe of the Battelle Memorial 
Institute, declared that no coating sys- 
tem ideally suits molybdenum applica- 
tion. Roll-clad, electrodeposition, or 
electrophoresis methods can be em- 
ployed, he said, and sheet and simple 
shapes may be clad with oxidation re- 
sistant alloys. The electrolytic methods, 
Mr. Jaffe emphasized, are for complex 


applications. 


Robert E. Stanaway has been ap- 
pointed manager of the Spectron Dept., 
Transducer, Div., Consolidated Electro- 
dynamics Corp., Monrovia, Calif. 
Stanaway joined the firm in 1956 as a 
development engineer and staff assis- 
tant to the technical director of the 
division, and has served as a project 


195 LAFAYETTE STREET 
CAnal 6-3956 - 7 


BEAM-KNODEL CO. 


METROPOLITAN DISTRIBUTORS 
HANSON-VAN WINKLE-MUNNING CO. 


COMPLETE SERVICE FOR 
PLATING AND METAL FINISHING 
NEW YORK 12, N. Y. 
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TWERMO-PANA 
Backed by 20 Years of 


Panel Coil Manufacturing. 


ERMO-PANEL COIL DIVISION 
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engineer for the past year. He was pre- 
viously chief engineer for Elkhart 
Products Corp., Elkhart, Ind., and as- 
sistant engineer, Jet Propulsion Labor- 
atory, California Institute of Technol- 
ogy, Pasadena. 

The department now headed by Stan- 
away designs, manufactures, and fin- 
ishes precision optical assemblies and 
components for geophysical, industrial 
and aeronautical needs of firms in the 
instrumentation field. 


Aljred E. Emond has been appointed 
technical representative, Pacific Coast 
industrial zone, for the Sherwin-Wil- 
liams Co. of California. He will service 
industrial finishers in the Portland, 
Ore., area. 

Emond was general industrial group 
leader at the firm’s laboratory in Oak- 
land, Calif., for the past eleven years, 
the last three as assistant technical di- 
rector at Oakland. He is the author of 
several important specifications, among 
which are the first five-year license 
plate enamel specifications in the na- 
tion. He also formulated the first 
Pacific Coast enamel to allow successful 
fabrication of drums from roller-coated 
sheet steel. 


Officers and division executives of 
the L. H. Butcher Co., Los Angeles, 
were hosts to some 250 Southern Cali- 
fornia plating shop owners, their em- 
ployees and members of allied metal 
processing trades at an open house pro- 


gram held at the Los Angeles headquar- 
ters, 3629 East Olympic Blvd., June 12 
from 5 to 8 p.m. 

A metal finishing exhibit was held in 
conjunction with the affair, and is be- 
lieved to be the first exhibit of its type 
aimed at this particular industry. One 
of the large warehouse rooms of the 
plant was used for the exhibit in which 
some two dozen or more machines de-- 
signed for metal finishing as well as 
chemicals were on display. 

Jack Raskin, vice-president, and 
manager of the plating supply depart- 
ment; Earl Arnold, assistant manager, 
and members of the company’s South- 
ern California sales engineering staff 
served as hosts and guides. A buffet 
luncheon was served. 


Gene Chapdelaine of Conversion 
Chemical Corp., Rockville, Conn., was 
on the coast for a series of business 
conferences early in June to discuss 
new products and processes with CCC 
representatives on the West Coast. He 
visited Los Angeles, where he attended 
the June 11 A.E.S. meeting, also San 
Francisco and the Pacific Northwest. 


Vitri Finish, Inc., manufacturers of 
porcelain on aluminum and steel, re- 
ports completion of the first element of 
a proposed new $520,000 manufactur- 
ing facility near Puente, Calif. Accord- 
ing to R. L. Rodman, president, the 
over-all project will be one of the most 


colorful in the country since porcelain 
enamel from the company’s own fur- 
naces will be used as decorative sur- 
faces and on many architectural details 
of the buildings. The master plan for 
the project comprises two 26,000 
square foot factory buildings, a 4,000 
square foot office building, and a cov- 
ered walkway connecting the two struc- 
tures. Completion is looked for in the 
fall of 1959. 


Louis M. Hague, president, Hanson- 
Van Winkle-Munning Co. of Matawan, 
N. J., was a visitor in Southern Cali- 
fornia in June, for conferences with A. 
E. Perkins, president, and A. D. Gas- 
kin, general manager, of Alert Supply 
Co., Los Angeles. Alert Supply recent- 
ly was.acquired by H-VW-M and now 
functions as a subsidiary of the New 
Jersey manufacturer of plating equip- 
ment and supplies. 


Also in California in mid-June was 
L. Gianelos of the Harshaw Chemical 
Co.’s Cleveland, O., main office organ- 
ization for business and technical dis- 
cussions, Genial Herold Kroesche of 
the company’s Los Angeles office served 
as Gianelos’ guide in Southern Cali- 
fornia and as his host at the June 11 
meeting of Los Angeles A.E.S. branch. 


Clarence H. Sample, director of plat- 
ing development and research for the 
International Nickel Co., Inc., of New 
York, spent a busy two weeks on the 


ECON-O- 
CONTACT 


WHEEL 
FOR GRINDING & POLISHING 


COVERED WITH LIVE RUBBER 
THROW-AWAY HUB 
LONGER BELT LIFE 


WRITE TODAY FOR INFORMATION. 


SOLVENTS 
RECOVERY 
SERVICE, INC. 


1025 Broad Street 
Newark 2, N. J. 


Solvents Recovered from 
Wash Thinners, Spoiled 
Lacquers, Degreasing 
Machine Sludge, 
etc. by 
THE LorcreN Process 


EPC - 300 


(MeCoy’s Copper) 
SINGLE ADDITION BRIGHTENER 


THE MOST TALKED ABOUT PROCESS 
IN THE MIDWEST 


It produces deposits which are bright from 
deep recesses to very high densities. 


When used under recommended condi- 
tions with Electrosolv, (Electrosolv is 
a superior addition agent for the im- 
provement of anode corrosion) it is 
capable of depositing copper at the rate 
of a mil. in 10 minutes. 


Operating range is wide: 
Temperatures from 140-180°F. 
Wide range of solution composition. 


Air Agitation with 300-W. 
Non-foaming wetting agent. 


Plants: for direct 
plating with nickel. 
THE NAZAR RUBBER CO. Linden, N. J. SLBCTROCIEMACAL PRODUCTS CO. 
Box 316 Toledo 7, Ohio Southington, Conn. 2800 W. Glendale Ave., Milwaukee 9, Wis. 
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West Coast in June. On June 2 he ad- 
dressed a joint meeting of the Ameri- 
can Society of Metals and the National 
Association of Corrosion Engineers, 
San Francisco chapters. On June 4 in 
Portland, Ore., and June 11 in Los 
Angeles, he spoke before branches of 
the A.E.S. on recent developments in 
decorative plating. 


OBITUARIES 


SIGMUND FABRY 


Sigmund Fabry, mechanical engi- 
neer with Belke Mfg. Co. for 31 years 
and widely known throughout the plat- 
ing industry, died June 18th in his 
home at 5420 Virginia Ave., Chicago. 
He leaves his widow, Rose; a son, 
Lloyd; a daughter, Mrs. Dorothy 
Reiter; four grandchildren, and two 
brothers. 


DONALD A. KOHR 


Donald A. Kohr, 81, retired board 
chairman of The Lowe Brothers Co., 
died Saturday, June 14, at the Miami 
Valley Hospital in Dayton, Ohio. 

Born in Ft. Wayne, Indiana, Mr. 
Kohr attended Otterbein College in 

festerville, Ohio, and graduated from 
Ohio State University in 1898, with a 
bachelor of philosophy degree. He was 
later awarded a bachelor of science de- 
gree from Massachusetts Institute of 
Technology after one year of study 
there. 

Mr. Kohr joined Lowe Bros. in Aug- 
ust, 1901, as a chemist, becoming as- 
sistant general superintendent in 1906, 
and general superintendent in 1912. In 
1916 he was named to the board of 
directors, and to the post of general 
manager in 1920. He also served as sec- 


retary and vice president before assum- 
ing the position of president in 1927. 

Elevated to chairman of the board in 
1954, Mr. Kohr held that position until 
his retirement in October, 1956. 

A former director of The Sherwin- 
Williams Co., Mr. Kohr was a past 
president of the National Paint Manu- 
facturers Association, and an executive 
committee member of the National 
Paint, Varnish and Lacquer Associa- 
tion. 

He is survived by his wife, Elizabeth 
R.; a daughter, Mrs. H. F. Gregory, of 
Washington, D. C.; three sons, Donald 
A. Jr.; of Chicago, Robert B., of Madi- 
son, N. J., and James R., of Cleveland; 
and a sister, Mrs. Jessie Gantz, of Wes- 
terville, Ohio. 


PHILIP N. ENGEL 


Philip N. Engel, chairman of the 
board of directors of Infilco Inc., suf- 
fered a heart attack in his office on 
Tuesday, May 20, and died at the Tuc- 
son Medical Center on May 26. He has 
been president of the company from 
1905, when he succeeded his father, un- 
til he became chairman of the board 


in 1957. 


Mr. Engel acquired his technical 
training at the Armour Institute of 
Technology. When he joined his fath- 
er’s small company, The International 
Filter Co., he immediately inaugurated 
a research and development department 
and hired one of his own teachers at 
Armour to manage it. The growth of 
the company was largely attributable 
to this decision. 

Mr. Engel’s long association with the 
water industry had earned for him the 
admiration of all who knew him, and 
an honorary life membership in the 
American Waterworks Association. 

He is survived by his widow, Doro- 
thy, a daughter and two grandsons. 


Qualitative Analysis 
By Therald Moeller. Published by 
McGraw-Hill Book Co., 330 W. 42nd 
St., New York 36, N. Y. 1958. Price: 
$6.50. 550 pages including index. 


This introduction to equilibrium and 
solution chemistry deals with princi- 
ples and practice simultaneously so 
that one supplements the other. Com- 
mon anions and cations are covered in 
detail, including semi-micro methods 
employing both hydrogen sulfide and 
thioacetamide, and a foundation is laid 
for further work in quantitative an- 
alysis. 

Much of the laboratory work is ar- 
ranged so that application of principles 
can be stressed and sufficient emphasis 
is given to the chemistry of the non- 
metals. The appendix contains a sec- 
tion on chemical arithmetic, which will 
be helpful to all chemists, and there 
are many numerical examples, ques- 
tions, and problems to illustrate the 
material. 


HAMILTON MILLS 
BRayy 
TURKISH EMERY 


For color and lustre beyond compare, i- 
fy INDIAN BRAND RKISH EMERY. 
erred by those who know the best. 


Also available — HECCO BRAND AMER- 
ICAN EMERY, for use in abrasive pastcs 
and compositions. 


HAMILTON EMERY & CORUNDUM CO. 


CHESTER, MASS. 


IMPORTANT ANNOUNCEMENT! 


Effective August 10, 1958, the JOSEPH B. 
KUSHNER ELECTROPLATING SCHOOL will 
be located at new quarters in Evansville, 
Indiana. Our new address will be JOSEPH 
B. KUSHNER ELECTROPLATING SCHOOL, 
2509 WASHINGTON AVE., EVANSVILLE 14, 
IND. From these new and larger quarters 
we will continue to service the metal finish- 
ing industry with our world famous ELEC- 
TROPLATING KNOW HOW Course, engi- 
neering counsel and testing instruments. 
Thank you for your ing patronag 
Dr. Joseph B. Kushner, Stroudsburg, Pa. 


SOMMERS BROS. 
MFG. CO. 


MFRS. OF “BEACON” 


Plating and Polishing Supplies and Equipment 
—Complete Semi and Full Automatic Installa- 
tions—Gold, Silver and Chrome Rouge, Stain- 
less Steel and Satin Finish Compounds—Buffs, 
Polishing and Felt Wheels. 


3439 NO. BROADWAY 
ST. LOUIS 7, MO. 
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ADVERTISING RATES - 


Select from one of the nation’s largest 
stocks of guaranteed rebuilt electro- 
— motor generator sets and recti- 
fiers with full control equipment. 
PLATERS 
AMPERE, 6/12 VOLT. 


DEYSSON, 
1—S$00/3750 AMP 9/18 VOLT. 
H-VW-M, Syn 
1—7300/3730 YRMPERE, 6/12. VOLT, 
DUCTS, 


ELECTRIC PROD Synch. 
1—5000/2500 AMP., 9/18 25°C. 


CHANDEYSSON, Synch. Exciter-in 
1—3000/2500 AMPERE, 6/12 VOLT, 
25°C. CHAN 
1—4000/2 500 AMPERE, 6 12 VOLT. 
H-VM-M, S Exc. 
3—3000/1560 AMPERE, VOLT, 


ANDEYSSON, Exci in-head. 
1—$000 1000 AMPERE, 12 2 VOLT. 
os - VAN WIN - MUN- 


1—1500/750 AMPERE, 12/24 VOLT. 
CHANDEYSSON, S 


ANODIZERS 
1—1000 AMPERE, 40 VOLT. CHAN- 


1—1000 pts 30 VOLT. IDEAL, 
Exciter- in-head. 
bags AMPERE, 60 VOL ANSON- 
WINKLE Syn- 
Exciter-in-head. 
1—500 AMPERE, 25 VOLT. CHAN- 
DEYSSON ynchronous, Exciter-in- 


head. 
4—400 AMPERE, 40 VOLT. M.G.C., 
Separately Excited. 


RECTIFIERS 


1—G. E. 2000/1000 12 V. 
1—-SEL-REX LENIU 1200 AMPS. 
9 V, for 40/3/60" 

1—1500/750 AMPERE 6/12 VOLT, 
UDYLITE-MALLOR 
4—1440/720 AMPERE, 6/12 VOLT, 


REMOTE CONTROL, 440/3/60 AC. 
ium, Self-Contained 440/3 7/60 Ac. 


SPECIAL 
Driers No. 1 and No. 2 with Heat. 
1—H-VW-M Automatic for Cyan- 
ide. 15 ft. x 60 in. x 42 in. 
1—RONCI Enameler, No. R-100. 
1—STEVENS Semi-Automatic for nick- 
el. x 40 in. deep. 
2—No. oduction Pipe Polishers. 
4—ViomMeDIEU 5 HP Variable Speed 
Buffing 
4—No. 2H BAIND Poliaction Tumblers. 


Other outstanding values in stock. 


You'll save more if you check M. E. 
Baker first for all your plating, anodiz- 
ing and metal finishing needs. 


BAKER CO. 


25 Wheeler St. 


38. “Mass 


DOLISHING 


M METALIZING UE 


TING 


—_ REFERENCE SECTION 


ING ELECTROFORMING 
BARREL FINISHIN 


RING AND ENAMELIN 


USED. . NOT ABUSED 


EQUIPMENT 


ALL OF THE EQUIPMENT LISTED BELOW IS 
FULLY RECONDITIONED AND GUARANTEED 


IN STOCK 


POWER EQUIPMENT 
1—American Giant 750 amps. 6 volts 
3—Udylite rectifiers 1500 amps. 6 V, 750 
amps. 12 V. 
Richardson-Allen 1000 amps. 6 V. with 
control. 
Richardson-Allen 150/75 amps., 6/12 
volts. 
G. E. 500 amps. 6 volts. 
Rapid 300 amps. 6 volts with control. 
Richardson-Allen 150 amps. 6 V., 75 
amps. 12 V. with control. 


G. E. 2000 6 volts with control. 
SEMI-AUTOMATIC PLATING MACHINES 
1—H-VW-M 32’ x 5 x 4 steel. 
1—H-VW-M 25’ x 5 x 4 rubber lined. 
PLATING BARRELS 

Daniels +3. 
1—tasalco steel 36 x 18 Lucite cylinder. 
1—tasalee rubber lined 30 x 15. 
1—H-VW-M steel 36 x 18. 
2—Udylite multi-purpose barrel — hard 

rubber cylinder. 


1—Belke oblique plater. 

FILTERS 

industrial, Alsop, Sethco — all sizes — 
nickel and cyanide solutions. 

TUMBLING BARRELS 


5—Abbott barrels. 
1—Belke oblique barrel model #2H — like 


POLISHING MACHINES 
4—*101 Tandum 15 H.P. 
1—Proeduction Machine #101 — 712 H.P. 
2—Production Machine 484-2. 
2—1'Hommedieu 5 H.P. variable speed. 
10—Holland 5 HP. 

Gardener 5 H.P. — 7'2 HP. 
5—Holland 712 H.-P. 


Divine Idlers. 
DRYERS 
2—Barrett centrifugal dryers. 
1—H-VW-M centrifugal dryer 


2—Kreider with steam explosion proof 
motor — 12 x 12. 

BOILERS 

Kane gas fired 20 H.P., 7¥2 HP. 


RHEOSTATS — all sizes 
MISCELLANEOUS 


LINDALE 
EQUIPMENT AND SUPPLY CORP. 


504 SMITH ST., BROOKLYN 31, N. Y. 
Phone: TRiangle 5-4353 


QUALITY 
EQUIPMENT 


PRICED RIGHT AND READY 
FOR IMMEDIATE DELIVERY 


PLATING EQUIPMENT 
30 Plating Barrels: Crown — Udylite — 
HVWM — various sizes. 
4 Industrial Filter Units; Model RDR2 
Rubber lined with slurry tanks for nickel 
solution; 2000 gal. per hr. motor AC 3 ph. 
size 18x48 complete. 


6 Semi-Automatic Plating Tank Units: Udy- 
lite 20’ — HVWM 20’ — Crown 35’ — 
U. S. Galvanizing 12’, 16’ and 20’. 

1 HVWM 4 station Plating Barrel Unit: 
36x14; rubber lined tank, rubber cylinders. 


4—AIndustrial RDR2 rubber lined filters & 
slurry tanks. 4500 gal. per hr. Sizes 36-36- 
30 with AC 3 ph. motor complete. 


3 Blakeslee Boy 


30 Rubber lined Nickel Plating Tanks: 2’ to 
2’ long; with rods, rheostats, motor driven 
tank rod agitators, heating coils, etc. 


BLAKESLEE, CIRCO, Steam, 
eated 3’ 


CHANDEYSSON: 1000 amps to 5000 amps. 
HVWM: 500 amp. - 5000 amp. 

HOBART: 100 amp. - 2000 amp. 
COLUMBIA: 1000 amp. - 4000 amp. 
BOGUE ELECTRIC: 500 amp. - 3000 amp. 
AMERICAN GIANT: 250 amp. - 4000 amp. 
ANODIZERS: 5 to 40 volts; 100-3000 amps. 
all above complete with motors, panel 
board, starting equipment; ex- 
cited, interpole type. 

ALL SIZES — TUMBLING BARRELS: Ab- 
complete with stones and 


— Baird; 


ALL EQUIPMENT IN STOCK 
INSPECTION INVITED 
All quoted subject to prior sale. 


J. HOLLAND & SONS, INC. 


485 KEAP ST. @ SROOKLYN 11, N. Y. 
Stagg 2-2022 
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Yeorly (12 times)! VAEUU 6 ; 
: 
ae tubular boilers. 2-20 HP with pump units. ; 
10 Centrifugal Dryers: acid crocks, motor 
oo driven exhaust fans, fume blowers, complete 
Bae acid and dip rooms, cleaning and washing 
2—Raird bervel 
4—Henderson barrels. 
4—Globe barrels. 
Holland barrels. 16 DETREX, 
Gas and Elec 
é to 6’ long, single dip an ip type, wi 
a pumps, tanks, fume ducts. 
- 12 STEINER IVES and GEHNRICH Paint 
Baking and Drying Ovens: electric, all 
: sizes; full automatic, recirculating type with 
ae controls, fans, blowers. 
ium Remote AVS 220/440/3/60. 
2 1—RAPID 1000 AMPERE, 12 VOLTS 
Germanium, 440/3/60. 
« 
1—Philips electric degreaser. 
se Blowers and motors—multivain (fume) ped- 
die wheel (dust). 
= COMPLETE PLANTS PURCHASED — 
SURPLUS EQUIPMENT WANTED. 
110 


IN STOCK 


WAREHOUSE CLEARANCE — BUY AS IS IN 
OPERATING CONDITION OR REBUILT 
GUARANTEED 


TUBE POLISHING EQUIPMENT 
(AUTOMATIC) 
—ieeane Machine Tandem (2 heads) 2101 15 


reduction Machine Special ‘Genes. 


aper 

i—Hammond 0D-9 with 10 
2—Type Prod 
A Production Tube Polisher 


Manderscheid Tube Polishing Attachment. 
Double 15 or 10 H.P. Model OMI. 
iia Double 7% H.P. Like New Model 7- 


H.P. 
Double Variable Speed Like New Mod- 


R 
L’Hommedieu 5 & 72 H.P. Variab'e Speed. 
Hisey- welt H.P. Variable Speed. 

Divine & 10 H.P. 

Divine 5 H. P. Sitting Lathe (Cutlery). 

Ham 5 or 72 H.P. 

4—U. 95 5 P. Variabie Speed (Sacrifice 

Fiber Gears for Model "$15.00 


ard Reaserab'e Offer. 
10—Holland, Cincinnati, ete. 3 te. 10 H.P. Must Sell, 
You Name the Price. 
— Curtis Double Belt Drive. You Name the 
10—L’Best. Rohr, Holland, Gardner, Webster-Per- 
kins. ete., ne motors. 
Head (Direct Drive) 1800 & 3600 


incinnati, 
H.P. Long & Short Arms. 
on Job or Shop Repairs on all makes and model 
 Dise or Grinders. 
‘a5 on Swing Frame Grinders (Ryman & 
1—2 H.P. Adm New. 
i—Viking 10 H. Grirder M.1.H 


ALSOP STAINLESS G STEEL gh sg 
ee) Sagan SD6 WRIO (Can Be Supplied 
SD8 WRIO (Can Be Supplied 
Steel SDS WR20 (Can Be Supplied 
WR20 (Can Be Supplied 
(Can Be Supplied 
= 0. 
soe 


wRio. 
wR20. 
USTRIAL” LINED 


118 
1—SCI 18 x 36 with worthite pump. 
MISCELLANEOUS 
i—Industrial 10 x 22 Leat Lined. 
1—Betke 15 x 24 Rubber Lined. 
i—Belke 20 x 30 Steel. 
i—Sparkler- Shriver Filter Press x 16. 18 packs. 
i—Liquod Equipment Rubber Lined 12 x 18, w/ 
stone filler slurry tank. 
Place Self Priming Staiviess Steel, Steel or 
Rubber Lined Filters, 1000 G.P.H. to 2000 
G.P.H. 


PUMPS 
7—Duriren 200-2500 G 
Complete stock of parts 
repair of all make he we & Pum 
Spra 


PescoPlatingEquipmentCorp. 


15 Ave. Brooklyn 11, New York 
EVergreen 4-1412 -3- 4 


PLATERS AND ANODIZERS 


M-G SETS — Motor 3-60-220/440 


SHUNTS 


5.000 Amp., 50 mv. 
6.000 Amp., 50 mv. 
10.000 Amp.. 50 mv. 
15,000 Amp.. 50 mv. 


MOTOR REPAIR & MANUFACTURING CO. 


1555 HAMILTON AVE., CLEVELAND, OHIO 


WORTHY 
STRAINER 


STRAINS PAINTS 
AND VARNISHES 
AS YOU SPRAY 

Consult Your Paint 
Dealer or Order 

; Direct From Factory 
Price $1.50 Ea. in Lots of 12 


WORTHY PRODUCTS CO. 


Box 123 Temple, Pa. 
Send For Literature 


IDEAL TACK RAGS 
For a Perfect Finish 
Bulk or Bagged 
IDEAL COMPANY 


so 21, 
EV 1-4111 — EV 2-1111 


ELECTROPLATING 
PLANT FOR SALE 


Western New York area. Barrel and 
production still plating; anodizing and 
hard chromium. Excellent condition. 
Address: August 6, care Metal Finish- 
ing, 381 Broadway, Westwood, N. J. 


Gambling & Buying Used Equipment Isn't 
Synonymous When Buying From 
Baker Bros. 


GENERATORS 


1—£lectric Products 10,000/5,009 amp., 
9/18 volts, Synchronous, Exciter in 
Head. 

2—HVWM 7,500/3,750 amp., 12/24 volts, 
Synchronous, Exciter in Head. 

1—Chandeysson 7,500/3,750, 9/18 volts, 
Synchronous, Exciter in Head. 

2—Chandeysson 5,000/2,500, 9/18 volts, 
Synchronous, Exciter in Head. 

2—HVWM 3,000/1,500, 6/12 volts, Syn- 
chronous, Exciter in Head. 


RECTIFIERS 


2—Bart-Messing 3,000 amp., 9 volt, self 
contained. 

7—Udylite 1,500/750 amp., 12/24 volt 
Basic and Controls. 

7—Udylite 1,500/750 amp., 6/12 volt 
Basic and Controls. 

1—Richardson-Allen, 2,000 amp., 9 volt, 
Remote Control. 


BARREL FINISHING 


8—Roto-Finishers, DW60-36-2, Rubberlined. 

10—Baird #2 Oblique Tumblers. 

5—Baird Power Tilt Tumblers. 

3—Baird and Belke Steam Sawdust Barrels. 

6—Baird & Crown Air Operated Tumblers. 

2—Crown Double Comp. Horizontal De- 
burring Barrels, each compartment 22 x 
36. 


PLATING BARRELS 


15—Udylite 14 x 30 Plating Barrels, Lucite, 
Bakelite. 

3—Complete Straight Line Cleaning Units, 
Monel Cylinder, Udylite. 

MISCELLANEOUS 

100—Assorted Size Rheostats. 

10—Crown 12 x 12 Dryers with Heat. 

5—Kreider 12 x 12 Dryers with Heat. 

1—HVWM 18 x 18 Dryers with Heat. 

WE HAVE ONE OF THE LARGEST 

STOCKS OF EQUIPMENT IN THE 

COUNTRY 


BAKER BROS., INC. 
564 East First Street 
South Boston, Massachusetts 


ANdrew 2-2535 
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ADVERTISING RATES R A 
DY R E F E R N SE T ON 
: Yearly (12 tiles) 900 VACUUM METALIZING © LACQUERING AND ENAMELING 
| | NATURAL | 
Amp. Volt Make 
\—Set of 175 4 Delco 
200 7% Chandeysson 
—— 200 65 G. E. 
200 7% Hobart 
300 7% Hobart 
i 400 60/60 G. E. : 
400 H-V-W 
940 32 Elec. Prod. 
1000/500 6/12 Chandeysson 
1500/750 6/12 HV-W 
1500 15 Star 
1500 30/50 Century 
1590 40/65 G. E. 
& . 1500 65 Westinghouse q 
: BO Model 5000/2500 6/12 Columbia 
1800 R.P.M. Bradford Cutlery lathe. 
i—5 H.P. 1800 R.P.M. U.S. 
I—RDR #2—18 x 36. 
1—RDR +2—30-36-30 with slurry tank like new. 
| 
1—RDR +2—36 x 0. 
INDUSTRIAL STEEL 
i—SCI 8 x 28. 
i—SCI 10 x 22. 
oe 1—SCI 10 x 28. 
¥ 1—SCI 14 x 28. 
ps. 
ing, 
:; Drying, Tumbling, Cleaning, Degreasing 
; Anodizing Equipment. Anodes, Chemicals, a 

Acids, Cyanides, Solvents, Supplies for Wood, 


REFERENCE SECTION 


POLISHING | 


ELECTROFORMING 
BARREL FINISHING 


RECTIFIERS AND GENERATORS 
1—Hoba 


1—Selenium 150 amperes 
1—Reapid 200 amperes @ 6 dc. volts. 
1—Hobert 200 amperes 
1—G.E. 300 amperes @ 
5—Selenium 500 amperes 
10—Udylite 750 amperes 
Many of the above 


POLISHING EQUIPMENT 
7 . Electric 


le i 
P Single 


1—Hommond 


2—Standard Double 712 
MISCELLANEOUS 


1—Globe +3 Tumbling Borrel. 
2—Rotofinish Tumblers DW60-36-2. 
6—Rendall, Blokeslee and Detrex 
3—Industrial Filters, 18x48x30 SCI. 


TANKS 
Airbuffs 


PARTIAL LIST OF REBUILT EQUIPMENT 
WITH A NEW GUARANTEE 


aR 750 12 d.c. volts. 
hordson A 1 om es. @ 6 d.c. v. 
at 1250 amperes at 12 d.c. volts. 
10—Udylite 1500 amperes @ 6 d.c. volts. 
2—Rapid 2000 amperes at 6 d.c. vo 
—H.V.W.M. 2500 amperes 6 d. 
3000 amperes e. d.c. 
2—Rapid pos emperes @ 6 d.c. volts. 
1——Rapid 6000 amperes at 12 d.c. volts. 


2—Stevens semi automatic 8’x46"x30"-36". 


— ALL SIZES AND LININGS 
pounds — Anodes — Chemicals, etc. 


For Quality, Dependability & Service call on: 
BRUCAR EQUIPMENT & SUPPLY CO. INC. 
R 


WAREHOUSE: 602-604 - 20TH STREET 
. Telephone: STerling 8-0236 - 7 - 8 


BROOKLYN 18, N. Y. 


2—15000/7500 Amp. 9/18 Volt, eastern Motor 
Generator Sets, with Direct Connected 
Panels and (1947 Machines) 180 RPM. 
Condit: 

/ 


Generator Sets, with Direct C Exciters, 
Panels and Starters. (1943 Machines) 300 RPM, 
1—5000 Ampere. 18 Wok Chandeysson Motor Gen- 
mpere, olt, sson 
erator Set, with Direct Connected Exciter, Panel 
and Starter. aad Machine) 300 RPM, Equal to 
New Condition. 
MG Sets are cage built, Syn- 
cheonees Deiven, 440 or 220 Volt, 3 
Phase. Location Mid-West Shipping Point. 
Right — IMMEDIATE shipment. 


ALAN BAKER COMPANY 


180 Sylvester Road 
South San Francisco, Calif. Plaza 5-6506 


EQUIPMENT FOR SALE 


1—Pac-o-matic rotary polisher. Model 
2-12, four heads. 742 HP each, to- 
tally enclosed fan cooled. Price 
$1750.00 FOB Erie, Pa. 

2—5000 amp. platers 6/12 volt. 

1—3000 amp. plater 6/12 volt. 
Price 60¢ per amp. FOB Erie, Pa. 


EDINBORO ENGINEERING CO. 
Box 211 — Phone: 5254 — Edinboro, Pa. 


EQUIPMENT FOR SALE 


5,000 Ibs. slightly used buffs 
600 new leather buffs 
5,000 lbs. Udylite Brite Zinc salts 1-A, 
30¢/lb. Industrial Filter, type 
RDRA-2 


6 Thermo Panels, unused 
5,000 gal. semi-automatic nickel plat- 
ing tank 


7,000 gal. rubber-lined storage tank 
Stainless tanks, plating chemi- 


LESCO PRODUCTS CO. 
4205 Fullerton Detroit 38, Mich. 


EQUIPMENT 
FOR SALE 


One Granco batch t baking oven; gas fired, 
either natural or LY iene are Granco ir- 
radiant grid type flameless, with ing- 
modulating temperature control. Inside 

dimensions are 8 ft. wide, 8 ft. high and 18 ft. 
long with double doors on each end 


FOR SALE 


#4 — 5 Packer-Matic rotary indexing 
automatic polisher, 3 - 5 HP heads, 30 
¥%,” table, 1945. 


#4 — 24 Packer-Matic rotary continu- 
ous automatic polisher, 3 - 5 HP heads, 
30 %” table, 1945. 


KENNETH COMPANY 
6855 N. Kenneth Ave. 
Lincolnwood, Ill. 
ORchard 5-3371 


TUBULAR WORK 


5—No. 101 Production High Speed 
Polishing Machines with centerless 
belt feeds and set up as follows, all 
in tandem: One unit, tandem of two 
machines driven by one 15 HP to- 
tally enclosed motor and one unit 
tandem of three machines driven by 
one 25 HP 220/440 volt, 3 phase, 
totally enclosed motor. 

2—Duplex Production Polishing Ma- 
chines with centerless roll feed 
equipped with two 3 HP 220/440 
volt, 3 phase totally enclosed motors, 
in tandem or single bed plate. 


For immediate Sale — Fraction Of Cost 
Excellent Condition 
BAKER BROS., INC. 
564 East First St., South Boston, Mass. 


FOR SALE 


1 Model “A” Double Row Type F. B. 
Steven’s Automatic Plating Unit. 46’ 4” 
long, 14’ wide, 13’ high. 

38 Double Hooks on 24” centers. 

Split Nickel Tank — 2700 gal. per 
side. 


18 Tanks 60” L. x 54” D. x 24” W. 

1 Chrome Tank 60” L. x 54” D. x 
48” W. 

Rubber Lined Storage Tank—8’ dia. 
x 8’ high. Heat Exchangers, 2 Purifica- 
tion Tanks. 

Dryer, Voltage Controls, Hoods, other 
accessories. 
May be used for numerous operations. 

BUILT 1951, USED 1 YEAR. | 
ASKING PRICE $14,000. 


Address July 1, care Metal Finishing, 
381 Broadway, Westwood, N. J. 


EQUIPMENT 
FOR SALE 


Detrex 5 stage phosphate unit 
International 2 stage washer 
Amgears 3 stage washer 
Automatic paint spray booths 
Enameling ovens 3’ x 3’ x 5’ 
Detrex Degreasers 
Overhead cranes and hoists 
Baking oven 65’ L, 4’ x 4’ x 12’ 
Hydraulic power units 
Gravity roll conveyors 
Motors and speed reducers 
Tenant floor cleaner 
Barrett oil extractor 
GREAT LAKES 
WHOLESALE SUPPLY CO. 
5100 Stanton Detroit, Mich. 
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: Yearly (12 times 900 - VACUUM METALIZING © LACQUERING AND ENAMELING 7 
8 1—Rapid 100 amperes @ 12 volts. 
E: 6—Selenium 125 amperes @ 12 d.c. volts. 
Its. 
its. 
its. 
stacks. 
1—Hammond Double 5 HP 
4—Devine VCS 714 HP Sin 
a 30,000 amperes at 9 volts. 
a 1—Stevens automatic cyanide or nickel barrel machine. : 
3—Crown Centrifugal Dryers. 
| | 
ers. 
es temperature up to 400°F. can be maintained. 
; Electrical controls 220/440 volt, 3 phase, 60 
4 cycle A.C. Complete with doors, fans, duct- 
work and combustion equipment. All equi : 
ment UL or FM approved. Excellent 
tion, 100 on Can be 
Z inspected. overall height . Address: 
: August 1, care Metal Finishing, 381 Broad- 
s way, Westwood, N. J. 
é 1 


R 


LECTROFORMING 
ARREL FINISHING 
D ENAMELING 


SITUATIONS OPEN 


BUFFING COMPOUND 
SALESMEN 


SITUATION OPEN — Distributors, jobbers 
and manutacturers agents wanted to distribute 
and sell the full line of Schaffner’s polishing 
and buffing composition in bar, spray or paste 
form, and a complete line of polishing room 
supplies. 


SCHAFFNER MANUFACTURING COMPANY, 
INC. 


Emsworth, Pittsburgh 2, Po. 


TECHNICAL DIRECTOR 


SITUATION OPEN—Medium size shop, vicinity New 
York City. Burnishing, copper barrel plating, nickel 
barrel plating and gold barrel plating of small parts. 
To be in complete charge of time study, work flow 
analysis, quality control and price estimates. a 
$9,000 to d ‘eneral 
manager and eventually to general mana: ger. Address: 
August 7, care Metal Finishing, 331 Broadway, 
Westwood, N. J. 


SALESMAN’S UTOPIA 


Salesman required to sell NON-COMPETI- 
TIVE line of equipment in territory you are 
now servicing. Salary and Com- 
pletely new field. Get in on the ground floor. 
Inqui and 


MANUFACTURERS’ REPRESENTATIVE 


Manufacturer of corrosive resistant glass rein- 
forced plastic exhaust systems seeking addi- 
tional representaticn in the pleting industry. 
R:presentative should be selling plating equip- 
ment. Please write giving —— and other 
influencing factors. Address: August 5, care 
a Finishing, 381 Broadway, Westwood, 


PARTNER WANTED 


ger with manufacturing and 
metal finishing job shop experience will invest 
capital and experience as an active partner in 
© going business. Address: August 2, care 
Metal Finishing, 381 Broadway, Westwood, 
N. J. 


- 


SITUATIONS WANTED 


DISTRIBUTOR 


WANTED—Exclusive agency chemical 
and plating solution filters, including 
supplies, for Ohio and Northwest Penn- 
sylvania. Specialized in liquid filtration 
since 1945. Replies treated in strictest 
confidence. Address: June 2, care Metal 
Finishing, 381 Broadway, Westwood, 
N. J. 


PLATER SUPERVISOR 
SITUATION WANTED—Man with 
over 25 years in the metal and allied 
arts has varied experience in every 
phase of coating, testing, analysis, su- 
pervision, etc. Seeks position with fu- 
ture with going concern. Address: June 
3, care Metal Finishing, 381 Broadway, 
Westwood, N. J. 


PLATING FOREMAN 


SITUATION WANTED—Ten years progressive, var- 
ied experience in job shop plating, which includes 
make-up, working, and maintaining most all solu- 
tions, barrel and still tanks. Black oxide coatings, 
phosphating, anodizing, plating on aluminum, mag- 
nesium coatings. Able to organize and control plat- 
ing departments. Honest, conscientious and progres- 
sive. Salary commensurate with proven ability. Pre- 
fer job shop in New York City area. Address: Aug- 
Metal Finishing. 381 Broadway, West- 
wood, N. 


CHEMIST — ELECTROCHEMIST 
SITUATION WANTED—Age 36, B.S. de- 
gree. Experienced in plating and finishing 
processes, development, engineering, produc- 
tion, and control. Extensive experience in 
metalizing, plating on plastics, printed cir- 
cuitry, automatic plating, electroless plating, 
noble metals. Address: July 5, care Metal 
Finishing, 381 Broadway, Westwood, N. J. 


FOREMAN POLISHER 


SITUATION WANTED—I have many years 
experience on all metals. Capable of han- 
dling men and teaching » juction 
and estimating on ail types of work—floor 
lamps, hardware, silverware, plumbing sup- 
plies, jobbing and 

electrical fixtures. 


distance. 
ing, 381 Broadway, Westwood, N. J 


ELECTROPLATING ENGINEER 


SITUATION WANTED—Electroplating en- 
gineer with 26 years of experience in commer- 
cial and industrial metal finishi ng, polishing, 
buffing, spraying and allied operaticns, desires 
a position in the metropolitan New York or 
New Jersey area. Can and 
plating solutions. Address: August 4, 

Finishing, 381 Broadway, 


INDUSTRIAL FINISHERS 


sponsored by 


EXPOSITION 


AMERICAN ELECTROPLATERS' SOCIETY 


June 15-19, 1959 


Detroit Artillery Armory 
Detroit, Michigan 


FOR INFORMATION ON EXHIBITS WRITE TO: HOWARD McALEER, 3171 BELLEVUE, DETROIT 7, MICHIGAN 
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Abbey Process Automation, Inc. . 25 
37-01 48th Ave., Long Taonel City 1, N. Y. 
Abbott Ball Co. 
1052 New Britain Ave., Hartford 10, Conn. 
Abrasive Products, Inc 91 


So. Braintree 2 85, Mass. 

Acme Co. 7 
Mile Detroit 20 (Ferndale), 
43rd "Rd., Long Island 


ize Corp. 
428 Ave., 
Alert Su Co. 
2041 S. Davie Ave., Los Angeles, Calif. 
Allied Research Products, Inc. 
4004 E. Monument St., Baltimore 5, Md. 


Alvey-Fergusen Co. 
502 fe St. Cincinnati 9, Ohio 
American Brass Co. 
Waterbury 20, Conn. 
American Buff Co. 
2414 S. LaSalle St., Chicago 16, Ill. 
Climox, inc. 


Chicago 8, 


American 
Engeth: industries, Inc 
231 New Jersey R R. Ave., Newark 5, N. J. 
1945 Milwaukee 4 46, Wis. 

22 Benedict St., 20, “Conn. 


Newark 5, N. J. 
Co. 


as St., 


Bacon Felt Co. 24 
437 W. Water St., Taunton, Mass. 

Baird Machine Co. 
Stratford 9, Conn. 


Boker Bros., Inc. 
564 ug St., 


So. Boston 27, Mass. 
Boker Co., Alon 
180 Syivester | Rd., South San Francisco, Calif. 
Seker Ce., The M. 


Co., The M. 10 
25 Wheeler St., Cambridge 38, Mass. 


inc 
1660 Suminertield “St., Brooklyn 27, N. Y. 
Beam-Knodel 

195 Lafayette St., New York 12, wey. 


nt 

Bessa W. 137th St., Cleveland 11, Ohio 
Belke Manufacturing Co. 

Better Finishes 

268 Doremus Ave., N. J. 
S. Laramie Ave., Chicago 50. 
Brucor Supply 

St, Brooklyn, N.Y. 

4844 Ridge 9, Ohio 
Chandeysson Electric 

4074 St. Louis 16, as 

58 Waltham Ave.. Springfield, ‘Mass. 
Churchill Geo. R. 


inc., 

Hi Mass. 
Cibe Co., Inc. 

627 Greenwich St., New York 14, N. Y. 


Cincinnati Cleaning & Finishing Mochinery Co. 92 
2027 Hageman mst Cincinnati 41, Ohio 


51 Terminal Ave., Clark Twp. (Rahway), N. J. 
Clair Manufacturing Co., ! 
Olean, N. Y. 


Co. 
linton St., Chicago 6, Ill. 
Co., Inc., Sigmund 24 
S. Columbus Ave., Mt. Vernon, N.Y. 12, 13 


Columbio-Southern Chemical Corp. 
One Gateway Center, Pittsburgh 22, Pa. 

Copper Pigment G Ch emical ine 04 

217 Bayway, Elizabeth 2, 


Cowles Chemical Co. 
7014 Euclid Ave., Cleveland : ‘Ohio 
Crown Rheostat & Supply Co. 
1965 Pratt Bivd., Elk Grove Village, ill. 
Davies Supply & Mfg. Co. 
4160 Meramec St., St. Louis 16, Mo. 


135 W. 29th St., y ae N. Y. 
Thermo-Panel 
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107 
613 3 Fronklin Ave., 38, N. Y. 
Deering liken &@Co.inc. 
104s Ave., New Work 18, N. Y. 
Detrex Chemical Industries, Inc. 
Box 501, Detroit 32, Mich. 
ibiss Co., The 16 
Dinse Rippel 105 
Box 116, jes, N. ¥ 
Dow Chemical 6,7 
Midiand, Mich. 
Du Pont de Nemours Co., E. 1. 
Wilmington 98, es. 
ion 
,N. J. 
Feimon “Ave., Chicago 8, 
Electrochemic _ 108 
2800 Glendale Milwoukee 9, Wis. 
2102 Spann Ave.. Indianapolis 3, Ind. 8 


. Ine. 
442 Elm St., New Haven, Conn. 


Refini W 
120 ee Bg New York 5, N. Y. 
3171 Bel evue, Detroit 7, “Mich. 
G. S. Equipment Co. 
15585 Brookpark Rd., Cleveland 10, Ohio 
nm Co., Louis M. 
Box 175- F, nae, Mass. 
Glo-Quartz Electric 
Ohio 
Gro ater Con 18 


ditioning Co. 

216 W. Vath St., New ¥ York Tl, N.Y. 
Gumm Chemic Inc., Frederick 

4 


538- St., Kearny, N. 
Ham & Corundum Co. 


mery Builders, 
1601 Ave., 54, Mich. 
Hammond Solvents Recovery Service _ 

241 Brunswick St., Hammond, Ind. 
Ave., Nashua, N. 


82 Fulton St., New York 38, N. Y. 
Hanson-Van Winkle- Munning ‘Co. 
Matawan, N. 


arrison & Co., 

487 Groveland _ Haverhill, Mass. 
Harshaw Chemical The 

1945 E. 97th St., Cleveland 6, Ohio 


Corp. 
Heil Process E 


Mass. 


Bros. 
136 S. St. jWaterbury, 
Holland & Sons, 
11, 


Niagara Falls, N. Y. 

& Co., Inc., R. 
1300 Parsons. Ct., Rocky River 16, Ohio 

Co. 


Dean Dr., So. Euclid 21, Ohio 
Illinois Water Trestment Co. 93 
40 Cedar St., Rockford, Ill. 
Industrial Filter G Pump Mfg. Co. | 
5906 Ogden Ave., 50, 
industrio! Instruments, Inc. 38 
Rd., Cedar Grove, N. J. 


26 
5033, Tucson, Ariz. 


105-119 Monroe St., Garfield, 
Finishing Equipment Corp. 
peat E. 26th St., York 10, N. Y. an 


mpany 
4802 St. ‘Ave., Chicago 32, 
nstrument Co., Inc. 
168- 56 Douglas Ave., Jamaica 33, N. Y. | 
Kosmos Electro-Fi 
— Liberty St., Hackensack, N. J. 


120-30 Jamaica Ave., Richmond Hill 16 18, N. Y. 
Kushner, Dr. B. 109 
2509 Ave., Evansville, Ind. 
2820-38 Lasalle St., St. Louis 4, Mo. 
Mfq. Co. 


Lea 
16 ery "4 Waterbury "20, ‘Conn. 


St tonabury Ave., Detroit 27, Mich. 
-Rona 
139- 105th ‘Ave., Jamaica 35, N. Y. 


mon Bros., Inc. 
105 Christie St.. Newark J. 
Lewis Welding & Engineeri ng 
106 Northfield Rd., Bedford, Ohio 
Hommedieu 


quipment Suppliv Corp. 
504 Smith St., Brooklyn 31, N. Y. 
Macarr 


2543 Boston Rd., Bronx 67, N. Y. 
MacDermid, Inc. Back 


Waterbury 20, Conn. 
Meoanuson Products, 

50 Court St., 1,N. Y. 
Manhatten Rubber Div., 
Raybestos-Manhotton. 

6 Willett St., Passaic, N. J. 
Mearl Corp., The 

124 E. 40th St., 16, 
Metal & Thermit Corp. _ 


Repair G Mfg. Co.. The 
1555 Ave., Cleveland 14, Ohio 
Murray-Way Corp. 
P.O. Set 180, Maple Rd. E., Birmingham, Mich. 
Narda Ultrasonics Corp., The - 


160 Herricks Rd., Mineola, N.Y.” 
Reading, 
2727 Avondale,” Toledo 7, ‘Ohio see 


New Holland Machine Co. 
New Holland. Pa. 


Northwest Chemical Co. 
9310 Roselawn Ave., Detroit 4, Mich. 


nm Co. 
1 New Bond St. —— 6, Mass. 
Products, 
18 Rector =. New York 6, N. Y. 


‘agon Proc 
15 Bank Island, 
Packer Machine Co. 


ne 
>" Center St., Meriden, “Conn. 
Park Chemical 
8074 Militery Ave, De Detroit 4, Mich. 
Pennsalt C 


3 Penn Center Plaza,” Philadelphia 
Pesco Plating Equ 

75 Wythe» MBrockiyn 1, 
Pfizer & Co., Inc., Chas. 

30 Flushing, Ave.. Brooklyn 6, N. 


500 Ave., York 22, N. 
Plati 


1509 Washi , Kokomo, Ind. 
Potter Paint Co., 

21 Crawtorg St., “Cortland, WN. Y. 
Promat Div., Poor & Co. 


851 S. Market St., Waukegan, Ill. 
Radiation 
54 Summer Ave., revert, N. J. 


Ramco Equipment 
807 Edgewater Rd., v York 39, N. Y. 
92 N. 


13th St., Carlstadt, N. J. 
2881 Middletown Rd., Bronx. 6i, N. Y. 


Chemical Products Co. 
200 N. Main St., Ann Arbor, Mich. 
Robertshaw Fulton Controls Co., 
Fulton Syiphon Div. 
Knoxville 1, 


Laboratories, | 
22nd Sts., Bayonne 3, 
Metal 
310 St., Brooklyn 6,N.Y 
Sandoz, 
61 Son hein New York 13, N. Y. 
Soran Lined Pipe Co. 
2415 Burdette Ave., Ferndale 20, Lecoalil 
Div., FerroCo 


Process Corp. ____ 
43rd Rd., Long Island 
75 or ha: Nutley 10, N. 
131 N. Green St., Chicago 7, Ili. 
Turnpike, Merr ick, L. 
ion e, ri 
5643 Lauderdale, ‘Detroit 9, Mich. 
Simonds 
Mey A & Fraley Sts., Philadelphia 37, Pa. 


fg. 
120 13th St., Brooklyn 15, N. Y. 
Process Allied Chemical 


Tp. 
6614 Harrisburg, Houston ‘Vl, Texas 

Stevens B. 

1808° - St., Detroit 16, atch. 

kes F. 


Co., 
4430 W. Carroll Ave., 24, Ti. 
Surety Rubber Co. 


Carrollton, 


Minneapolis 5 Minn. 
Tramer The 
1217 Main Cleveland 13, Ohio 


Tranter 
Lansing Mich. 


Trerice Co., The H. O. 
1424 W. Be Bt Bivd., Detroit 16, Mich. 
his 1 Products 


1, 


Mich. 


ess Assemblies, 
New York 3, N.Y. 
Galvanizing & Plating 
1 Heyward St., 11, 
Stoneware 


155 No. Wacker Dr., 6, 
Worthy Products Co. 
we, 123, Pa, 
yondotte als Corp. 
Wyandotte, Mich. 


92 Grove St.. Worcester 5. Mass 


‘Malls Bock Cover 


85 
41 


° 
106 
| 
109 
3 
99 
22 
45 horr fe 
| wood Ave., Cleveland 11, Ohio Manhattan Rubber Div. TaN & 
Passaic. N. J 
| : 
104 
23 
| Jet 103 
Sol 33 
| rogaway, ew Yor 
| 1025 Broad St., Newark 2, N. J. 
2 } 3439 No. Broadway, St. Louis 7, Mo. 
Clinton | Tabor Rd., Philadeiphia 20, Pa. 
: 112 Storts Welding Co., Inc. 
Cohn 
12 
|= 
Homer City, Pa. 
ee 39 Snow St., Providence, R. |. 
| 
Mi U The 
Mi 
4th G Bristol Sts., Philadelphia 40, Pa. 
Mitchell-Bradford Chemical Co. t Corp. 
= Wampus Lane, Milford, Conn. 
Univertical Foundry G Machine Co. 
As 


Cutaway view of W&T lantern 
showing automatic lampchanger 
and flasher mechanism. 


Always alert to modern production methods, Wallace & Tiernan, 
Inc., Belleville, New Jersey, have realized almost incredible savings 
in production-time with their SEL-REX JET PLATER—the 
complete plating “plant” in a single compact package. 


“Electroplating of flasher and lampchanger components used in 
Wallace & Tiernan’s Aids To Navigation has always been an im- 
portant part of our production,” says Mr. C. W. Davis, Manager, 
Mechanical Manufacturing. “That’s why we’re so pleased with the 
substantial savings in production-time since we installed our JET 
PLATER. In addition, together with the Sel-Rex Bright Gold 
Process, we are now getting a Gold Plate superior to any we had 
ever produced before.” 


Whatever your plating problem — precious metals, power, equip- 

ment or procedures— Sel-Rex Representatives are trained to Complete electro- 
“Custom-Engineer” solutions to our mutual profit. Send for FREE plating “plant” in 
technical data and other case histories, and see for yourself...we 34” x 28” x 33” 
may have solved your problem last month. cabinet. 


SEL-REX CORPORATION 


NUTLEY 10, NEW JERSEY OFFICES: DETROIT—CHICAGO—LOS ANGELES 


')) Manufacturers of Exclusive Precious Metals Processes, Metallic Power Rectifiers, Airborne 
Power Equipment, Liquid Clarification Filters, Metal Finishing Equipment and Supplies a4 
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GET PROFITS = NOT PROBLEMS= 
FROM BARREL FINISHING 


MacDermid knows some “tricks” you'll want to know! 


de-burring + alkaline de-rusting 
soak cleaning + de-scaling 
cutting « coloring... 


These are only a few of the operations being done efficiently 

by barrel finishing. You can save production time and 

cut costs by keeping up-to-date on the newest develop- 

ments in barrel finishing. 

MacDermid has a wide range of barrel finishing com- 

pounds and a broad background in this type of finishing 

operation. A letter or phone call will bring a MacDermid - 

representative skilled in servicing complete metal finishing 8 _ecoermis incorporates 
cycles. Or write today for technical information on all Ferndale, Detroit, Michigan, Lincoin 5-0064 
MacDermid Barrel Finishing Compounds. MacDermid Pacific, Torrance, California, Davis 3-6292 


COMPLETE SUPPLIERS TO THE METAL FINISHING INDUSTRY 


- 
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